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APPENDIX A

MUNICIPAL WELL CONSTRUCTION INFORMATION
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EXCERPT FROM: "PUBLIC GROUNDWATER SUPPLIES
IN LAKE COUNTY": STATE OF ILLINOIS, DEPARTMENT
OF REGISTRATION AND EDUCATION, ILLINOIS
STATE WATER SURVEY, BULLETIN 60-20, 1976, P. 10-12
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BULLETIN 60-20
STATE OF ILLINOIS

DEPARTMENT OF REGISTRATION AND EDUCATION

Public Groundwater Supplies
11 Lake County

by DOROTHY M. VVOLLER ond JAMES P, GIEB

D me et el . ’

1LUNDIS STATE WATER SURYZY
. UR3ANA

1976

ANTIOCH

The village of Antioch (3189) installed o public water

suppiy in 1907. Two wells (Nos. 3 and 4) arc in usc and
_two wells (Nos. | and 2) arc available for emergency use.

In 1949 there were 500 services, all metered; the estimated

average and maximum daily pumpages were 25,000 and

50,000 gpd. respectively. In 1974 there were 13400 services,

all merered; the averzge and maximum daily pumpages were

575,000 and 850,000 ypd, respectively. The water is chlo-

rinated and treated wicth polyphosphate to keep iron in

solution. The natural fluoride concentration in the water

is adcyuate to satisfy state requirements.

WELL NO. L, finished in sand and gravel, was completed
in 1907 to a depeh of 216 fr by Charies Thurne, DeKaib.
This well is available for emergency use. The well is lucated
at the southwest corner of Orchard amd Broadway Sts..

10

approximately 1900 fr N and 1200 ft £ of the SW corner of
Section 8§, T+6N, R10E. The lund surface clevation at the
well 1s spproximately 780 ft.

A 6-in. diamerer hole was drilled to a depth of 2156 fr.
The well is cased with 6-in. steel pipe from 0.8 ft above the
pumphouse floor to 2 depth of 207 ft followed by 9 ft of
+.5-in. Johnson screen. .

On November 3, 1932, the nonpumping water level was
reparted to be 40 ft below the pump base.

The pumpiny equipment presently instaiied consists of =

< 20-hp U.S. cicceric motor (Serial No. 915264).a 6-in., 20

stage Pecrless turbine pump ser at 150 to, rated at 150 gpne,
and has 150 fr of +-n. column pipe. A 30-ft sectivn ol <-
in. suction pipe is attached to the pump intake. The weil is
equipped with 150 tt of airiine.



A minerzl anaivsis made by the [liinots Eavironmania
Protzczion Agency (Lab. No. B5100780) of = szmpi¢ collecte
July 15,1974, after pumping for 1 hr. showzd the water to
have 2 hardness of 173 mg/l, towl dissoived minerals of
327 mg/l, and 3n iron content of 0.16 mg/l.

WELL NO. 2, finished in sand and gravel. was comipicied
in 1906 to a depch of 226 fr. and rebuiit in November 1949

2 depth of 231.5 febv C. L. Wm, Andoch. Thic well is
:waua.blc for emergency use. The well is loczted abous 27 ft
south of Well No. 1, approximately 18; 5ft Nand 1200 ft
E of the SW corner of Section 8, T4+6N, R10E. The land sur-
face clevation at the well is zpproximately 280 fr.

A driliers log of Well No. 2 follows: 'f;.f.‘?/

Teickness Deprh

Strazz {f2) (fr
Soil 15 15
Gravel and clay 149 186
Quicksand z0 206
Coarse gravel 20 228
No record 5 231.5

A 10-in. diameter hole was drilled to a depth of 210 ft
and finished 6 in. in diameter from 210 to 251.5 fr. The
well is ased with 104n. stezl pipe from’0.6 f: above the
pumphouse floor to a depth of 207.5 ft and = 6-in. pige
from 198.5 fr to 2 depch of 220.5 {t followed by 11 it of
6-in. No. 100 sloz pipe base Johnson Everdur scresm.

On July 11, 1938, the nonpumping water level aas re-
ported o be 40 ft below the pump base.

On August 30, 1946, after 2 1-hr idle period, the non-
pumping water levei was reported to be 39 {t below the
pump base and after 30 min of pumping 1t 200 gpm, the
drawdown was 22 ft.

In November 1949, after new casing and screen were
insalled, the well reportedly produced 200 gpm with 2 draw-
down of 70 ft from 2 nonpumping water level of <5 {t beiow
land surface.

On July 10, 1952, the well reported!y producsd 115
gpm with 2 drawdown of 74 {t from 2
level of 58 {t

The pumping eguipment presendly insw

nonpunmipiny wuter

=iled consists of
2 20-hp General Electtic motor {Seriz! No. SFJ801827), 2
7-in., 7-stage Peerless turbine pump sezar 130 ft, razad 3t
250 gpm, and has 130 fr of 54n. coiumn pige. .\ 20-f
tion of 4-in. suctivn pipe is srtached to the pump intake,
The well is equipped with 130 ft of asirline,
A minezrzl analysis made by the {Hlinuis Eavicormental
_ Protection Agency (Lab. No. 51006/9) of 2
July 15,1974, after pumpiny for 1 hraz 23
the o

~

S¢S

samegic collected
gpm, showed
sater to have 3 Hurdness of 166 mg/’!, total dissolved
minerals of 311 mg/l, and an iron content of 0.26 my/l.

Prior to the construction of Well No. 3, 2 6-in. test well
was driiled to 2 depeh of 149 {3 in December 1952 2nd had
1 nonpumping warter level of 32.7 £t bejow Lind surrzce.
WELL NO. 3. finished in :and 2nd gravel, was compictey
in Oczoder 1953 to a deotn of 140.5 it by tae Lavne-Western

Co.. Aurorz. The well is located 500 £t south of Ida St.and
88 {t =zast of the Sov Linc RR right-si~vay, approximazsiv
600 tt N and 2360 ft W of the SE corner of Section 3. T24N
R10E. Theland surface
s B4 0

A sample study summary log of Well No. 3 {urnished by
the State Geoloyical Survey {oliows:

’

“

-elevation at the well is approximzzaiv

Thickness Deoth

Strzzu (fz) (re}
PLEISTCCINE SERIES i - =3
Silt, butt, yetlow 50 £3 !
-~ Clay, gray, laminated 20 7c
— Till, but{, gray, very silty 20 ac
Send, very fine to fine. well sorted, claan 5 es
Cravel, coarse, poorly scrred: titl, browniszh gray,
sangy 5 166G
Sand, fine well sorted, clean 5 ° 1es
Tilt gray, very silty 10 11¢
Gravel, granular to co2rse, clean; sand mecium
10 very coarss 15 1ZC
Sand, very fine tO very cosrse, well scred, ctean;
lirzte till Brownish gray 15 143
Silt, brownish gray, clavey 5 150
A 28-in. diameter hole was drilled to a depth of 150.5 .
The well is cased with 12-in. ID black steel pipe from 0.8 ft -
above the pumphouse floor to a depth of 120.5 fx foilowed
by 20 frof 12-in. ID No. 5 (0.105 in.) Layne smainiess stee!
shucrer screen. The annulus berween the bore hoie and
casing-screzn assembly is filled with cement grout from 0 1o
40 fr, with clay from 40 to 90.5 {2, and with gravel from
90.5 o 140.5 fc.
Upon completion, the well reportecly produced 596
gpm with a drawdown of 9 f: from 1 nonpumping water
level ef 41 fr below land surface.
On May 29, 1958, after 2 hr of pumping at 2 rate of 15
gpm, the drawdown was 7 ft from 2 nonpumping warter level
of 45 {t below the pump buse.
On Mzarch 7, 1967, the weil reportedly producec £57 gpm
with z drawdown of 19 It frorn 2 nonpumping warter levei
of -4 fr.
In December 1970, the well reportedly producsd 323 h
gpea with a drawdown of 9 It from 2 nunpumping waies

teveicf 56 {t.
2d cons:sts Of o
23082213,

The pumping couipment prasendiy inswal
<0-np 1800 rpm U.S. electric meotor (Serial N
2 10-in., 7-stage Layae curhine pump (Serizl No. 25399) sez

T 70 ft, rated at 400 gpm ac zbour 235 T TDH, and has 70 &t
of 6-in. column pipe. A 10-IT seczion of 6-in. suction pipe is
=ttzched to the pumpo intake. The well is equipped wizh
70 ftof airline.

A mineral analysis made Ly the llinois Environ...:. =
Protcetion Agency (Lub. Nu. B3+773) of 2 saniple ¢
March 1, 1976, after puniping for 1 kr 2t 500 gpm. s '1ow<;3
the water to have 2 hardness of 237 my/l. total d

el
lieczed

issolved
minerais of 363 mged, and an iron content vt U.6 mgqi.
LL NO. 4, finished in sand 3nd gravel, was compoleted
1985 to a death of 129 o by the Layne-Western
Co.. Avrera,

i _lun:

e weil is foezted on Bartiert Reed 22 the =nd

11!



of MecMillza Drive. approximarsiy 350 ft N and 1500 it
"W of the SE corner of Secticn &, T36N. R10E. Theland sur-
facs eievation at the well is approximately 770 ft.

A dritiers log of Well No_s-{ollows:

Toickness Der:ib

Scrate (ft) (re)
Filt 3 3
Soft sandy yeillow clay S 38
Sand ana gravel ana bouloars 16 24
Sott sticky gray clay, some thin sand streaxs 1 30
Fin2 to coarse sana and gray clay 3 35
Fine gray sang s S0
+ Blue clay K3 sS4
Very fine gray sand 8 102
Sott gray clay 3 105
Medium fine 1o coarse sanc, some gravel anc
bouigers 115 1o 127 ft very coarse 18 121
Medium fine 10 coarse sana, gravel and boulders,
not as much coarse stutt, atso not as tight 4 128
Very coarse sand and gravel, some fine showing
ar 129 ft 4 123
Very fine gray sand 12 141

A 34-in. diamerer hole was érilled to a deprh of 15 ft,
reduced to 30 in. between 15 and 26 ft, and finished 28 in.
‘2 diamerer from 26 to 141 fr. The well is cased with 12-in.
“—welded steel pipe from 2 ft above land surface 10 2 depth
of 109 ft followed by 20 ft of 12-in. No. 5 (0.105 in.)
Layne stainiess steel shutter screen. The annulus betweszn
the bore hole and casing-screen assembly is filied with cement
grout from 0 to 40 ft, with pex gravel from 40 1o 86 ft,
and with Muscacine No. 3 gravel from 86 to 141 fr.

A production test using one observation well was con-

ducted by the driller on June 22, 1965. After 8 hr of pumping

-atarare of 632 zpm, the drawdown was 12 ft from a non-
pumping warter level of 32 ft below land surfacz.
On March 1, 1967, the well reportedly produced 8C0
- gpm with a drawdown of 15 ft from a nonpumping water
level of 34 fr.
In December 1970, the well reportediy produced 825 gpm

with a drawcown of 14 {t fram 4 aonpumping waier ievel of
35 fu

The pumping eguipment presentiy installed isa 5-stane
Jacuzzi oil-lubricated turbine pump (Mode! No. 10HCAGT-
490) sztar 75 fr,rated 2t 775 gpm atabour 175 §t TDH,
and pewered by a 60-hp General Eleciric motor (Mocel No.,
SK6257XIIA, Serial No. KAJ1006465)..

The following minerai anaiysis made by the Hlinois Envi-
ronmental Protection Agency (Lab. No. B34770) s fora
water sampie from the well collected March 1,197¢6, after
2 br of pumping at 750 gpm.

WELL NO.4, LABORATORY NO. 514770

mg/l me/l my/i mesl
yron Fe 00 Silica SiC; - 21
Manganese Mn 8400 Fluorige F 0.7 0.04
Ammonium NH, 12 0.07 Beron 8 0.4
Sogium MNa 38 157 Nitrate NO; 0 J.20
Potassium 23 15 0.04 Chilorice (=] 45 Q.12
Caicium ca 13 2.15 Sulfate SO, 43 0.32
Magaesium Mg 29 22 apcatinity (as Caco:,JZSu' §.12
Arsemic As 000
Barium Ba 041 Haraness (asCaCQ,)22% 452
Copper Cu [\
Cadmium ca 0.00 Total dissolved
cnromium  Cr 000 minerais 329
Leaa Pb s .00
Mercury Hg 00000 pH {asrec's) 8.4
Nickel NI [ JF] Radicactivity
Sclenium Se 0.0 Alpna pe/l 12
Sliver Ag 0.00 Egeviation 12
Cyanige CN 0.0 Beta pc/l 1.7
Zinc- Zn 0 Zdgeviation 12

A 5-in. diameter test hole was consruectzd in July 1975
to a depth of 228 [t by the J. P. Miiler Artesizn Well Co.,
Brookfield. The test hoie was located approximarely 1320
ft S and 1250 ft W of the NE corner of Section 17, T$5YN,
R10E. Upon completion, the nonpumping warer Jeve! was

-

reported to be 43 ft below land surfzce.



LAYNE-WESTERN CO., 1953
(MUNICIPAL WELL #3)
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svete LYY TN Tos Berten
Summary Sample Study by Lidia Selkregg [7/38.
PLEISTOCENE SERIES
Silt, buff, yellow, calcareous,
:oxidized 10 10
Silt, buff yellow, gray, calcare-
ous, oxidized 40 50
Clay, gray, laninated, calcareous| 20 70
Ti11l, buff gray, very silty, cal-
careous 20 90
Sand, very fine to fine, well sortlx -
ed, cloan 5 93 !
Gravel, coarse, poorly sortedj - :
til1l, brownish gray sandy, cal-
careous
5 100
Sand, fine} well sorted, clean o 105
Fill, gray, very silty, calcare-
ous . i
: 10 1
Gravel, granular to coarse, cleany . 155
sand, medium to very coarse, :
clean 10 125,
Gravel, granular to coarse, clean ) 130 .
Sand, very coarse, well sorted, :
celany gravel coarse ' 5 13%
Send, as abovej little fi111, brownk
ish gray, sllty calcaroous 5 140
Sand, fine, well sorted, Ccleanj
little gravel . o) 145
Silt, brownish gray, clayey, cal-
Careous
_ o 150
Location correctgd by Russ Brower.
€.ATANY Layne-Western Co. : ; I
Ce Village of Antloch xo. 3 B RSk R oy
£41¢ ORILLLD October 1953 COUNTY NO. 1944 "4+ ]
“ ow  Lidla Selkregg REREaES
L CIAYION ‘ R =T —"q
f'? atox . NE NE ‘ il
LAKE S. S. || 23797 _ B-46N-10E

(, "‘\A\‘vol\ ‘v \_‘\JV

VLV LUUIL VL Mt il ounivis i o vhubl svwwutlly

Property owner CREGG WENNSTROM Well No. Silver Lake |
Address 42066 N. Deep Lake Rd., Antioch, 1.

Driller GEORGE E. GAIFKE Licease Ho. _ 102-231
11. Permit No. 102976 Date 171742
12. Water from_oand & Gravel 13. Counly Lake
Formaliva
ot depth 131 10140 g, &miiy__ﬁ_
14. Screen: Diam.__5 In. TWP'M——-
Length: 3 . Stot 0 Rge. JOL . [
. Elev. 1
15. Casing and Liger Pipe
Disen. (In.) Kind and Welght Fiem (P10 | Yo (70) Loc:l;?(:n .
5 pvC +1 137 SKCTION PLAY

€ N 280
/v s (_

v

16. Slze Hole below casling: 5 In.
17. Static level _75 (1. below caslog fop which fs 1 f.

above ground level. Pumping level ft. when pumping at 12-20

gpm fog bours,

la. FORMATIONS PASIXD THROUGH TIHICKNESY "u!OPTYT':)S’ !
Topsoil 2 2 i
Brown C]Py 10 12 \g]
Blue Clay 57 69 A 1
Gravel 3 o
Blue Clay 60 131 7;‘
Sand & Grave) 9 140 !
(CONTINUE O EPARATHE SHEET ";NECES?RY) .

SIGNED 2 //'f;.//é( paTE__12/14/82

d T-4eN-10 E




LAYNE-WESTERN CO,, 1965
(MUNICIPAL WELL #4)
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721 LUNOLS AVENUE AURORA, ILUNOIS
Well Information——Drift Wells

Name of Job__vellage of Antioea ) - Date_1/5/65

City or Village__ARtdoch : State_L1le

Well No.:e L Drillers: Siefers

Well Location:—200 f (N )and 1650 it (M yofthe __ SE__ comerof
Section -8 Twp_L& (N _) Rapge 10 __(E ) lake County.
Otherwise located as_Anprox, 820! east of Well #3 _ ]

Work Began: Work Campleted: Well Depm.la'_ti'_%ﬁ%v_e_
., All measurements made {rom existing gmund level at tima well was drilled. oo
Casing Recard

Amount Dia. Wt or Thickress Material * Lot above
111 12 _ . Mwmﬁsﬁ;omsmm QLT to 108"

LI : with — joints from = t0

Screen Record: Typo Shutter

Amount  Dia. Opening Material
20 12 _#5 Srainlass with Weldadjoints from 109t to_ 129
) Stael ] .
with joints from to

Type of Seal at Bottomn___.Steel Plate

Hole Record:
3k inch {rox Q 9158
30¢ inch from 13 to 26 -
287 26 142 :
Gravol Pack Record: . _
Arcount 13 tem Size #3 .Sotxze Muscatine From 1321 To 861

Cemtenting Record:__GTcut frem Q' to 4OT

Backﬁn Record: Per grzvel from 40! to 88!




Village Wweit 4

WELL LGG
Foet Feot . Description
0 1o 3 4131
3 1o 8 Soft sandy yeliow clay
P )
8 o 2 Sand znd gravel and boulders
2L 1o &C Soft sticky gray clay, scme thin sand streaks

— 80 1085 _Tine to coarse sand and eray clay
85 4,__ 50 Pine gray sand '
90 4 9L Blue clzy :
___s.h_zo__mz_..._le:y_..ins_s:ay_i_.L - >
102 - 4o _ 105 Sd"c“gj:az claL |
305  4o_121. Med. fine to coarse sand, scme gravel and boulders

to_— ' _lls__tn_lzL_._v.smm
32 125 Med, Tine to coarse send, gravel and boulders, not as
' to Wﬁ,ﬂmﬂ.&.ﬂmt- -

225 o120  _Very coarsge aand _and pravel, soms fine showing at 225!
129 4o L1  _Very fipe gray sand '

R ts .

to '
t0
to
teo
to
to
k 10! :
7ell Test Data: Statle Lovel 2% ; pumping level &% _after_ X hours pumping a*...éé.":..g.p.m.
Longth of tes1__2___hrs. See Well Test Data Sheet Dated. .:\'f/-a:/.‘ =22, / G257
IMARKS: - . v
“:L: SWepame—ahaetr =
. . \\;’L
L .



O
Q
(]
1
(8]
[{']
th
(V]
¢!
o)
2

ganc eureand

sticky gray clsv, some thin

nd grav clz

Ty 2and .

Safs

grazv clay

4]

‘o huc <
A28 o129 Verv coarss sand and gravel, ne snowing at 129!
RS 4 MW Yervy fine grav sand
_ :.Q .

te

i Te:. -ate: Static Level : puraping level < after pumping at' 92 = s om.

See Well Test Data Sheet Doted 2l

3. /9¢<”
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AURORA, ILL.

$21 ILLINQIS AVE.

TEST WELL REPORT

1S ticle Yoy, =
Willaag \veti v

>~ —

1. Owner Villege © nLeca ceeee Contract No. (Cd=25L ) Date.. 4/2/25
2. CIY s A L OO et Stave.. EXYe
‘e 2ocer Jim Zzrxer
3. Dritlers Name .......... alC LOEET S . Helpers 000 T T
2. Static Water Level o How Obiained — Washed ( ) Pumped ( )
+ D 1 . t
5. Size Mud Pit — Leagzh e é ............................. Wid:h L" ..............................................................................
; DRILLERS LOG
> | Be3zoM | MPD LoSs w2 DESCRIPTION CP FCRMATION REMARKS
T -
J 1 Zrown too soil
T 15 Zrown sznd end erevel |
) 18 i Q.8 | Gray z=nd end grevel - boulders ,
) | 10 dould=srs l
2 73 Grev_clzv l
7 g2 Very soft clzy, strezks, will jet ‘ e
Y CS' Verv Tire s=nd '
4
*el 108 Fine s=nd =nd streszks of clay ! _
5 161 Verv finz sznd to med. sand
H . - - I
51 237 Verv very fine saznd, streexs of clay
216 | | verv sofi clsy, sraval clsy
=< 251 limestcne




Y o - S ———

JesT nmelr Tfler (o VliZne wwRigS

Jistarn Company | =g
\ / No. fimds
’:::E;§§i?7:1ILLINOISAVE. AURORA, ILL.
TEST WELL REPORT
4. Owner. . Villzze OF ANLIOCT e Caniract No. (CJ=25L Da:c..la'-/lc/éi
City oo ANCIOCTL o Staten e
+ Drillers Name o BEE FOEETS st HEEIDETS
5. Static Water Level o How Obtzined — Whashed ( ) Pumpec ( )
Sire Mud Pit — Lengeh woun s o WIGR B
DRILLERS LOG
BoTTON N.XL‘.\I_DC}I_:-gsSS whEaT DEISCRIPTION CF FORMATION REMARKS
9 10 Yellow Clay
77 Crav clsv, soft ~
/ 79 iray_sand
81 . Ezrd Clay. brcwnisn gray
N Q2 Softer " n n
’ 25 Verv soft silt, will det _
103 l . Soft brewnish clay . o
10L Sznd |
105 Clay
-1 1071 Send
111 | Clzv |
_" 121 | | sand end grevel fine to med. | -
A 129 ‘ Sznd =znd grevel, med. to coarse grével
91 131 Sand |
l 132 Sznd znd erevel I
<1 136 Szndv _clzv, strezks of sand |
1.0 | rin2 sznd |
| a2 | c1zv |
236 | 'Fine szrd |
, 2LL | Brown clzy, strezks of sand |
- 253 Sznd =znd egrzvel znd lime ' | L
256 Limestcne |
l [
l
|
T - - i
l
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"@ 521 ILLINOIS AVE. AURORA, ILL.

TEST WELL REPORT

OWwWaller Y a8 T T e
reicch
CItY eoreemeree oo e e e S:‘tc....;}.:..'. ..............................................
Iyas il Jenn Dizf.rs
Drillers Name ot 28 o2 Helpers oo... e et
4. Static Water Level o How Obtained — Washed ( )  Pumped ( )
]
Size Mud Pit — Leagh ol Width ... O e
DRILLERS LOG
,i | ROTIONM | MUD LO8S | «HtRs DESCRIPTION OP FORMATION . RIMARKS
V[T 2 Filack enndy scil
i 5 frowvn sxnd
) Z , Ying grovel =nd zand, oy
1 104. 5 6ft Or.v, clay
lk 109 rine =£.nd, sr.vel =nd troien lics '
) 2;,§ Fine s+:pd, srovezl sng boulders |
> 5 123 Hine sznd |
125 | Fine sund, v ¢l ind bouifers ,
7' 135 Yory fine sard, ecme grovel l
- | 1:8 ) Very fine s:nd, ccc:si-nul sircsiks |
; of clay |
B | |
‘ f lln.l ‘1 A vy !LJ“1 J\I*r".i | 1 | dr
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CONVERSION FACTORS AND ABBREVIATIONS

For the convenience of readers who may want to use metric (International
System) units, the inch-pound values in this report may be converted by using

the following factors:

Multiply inch-pound unit

foot (ft)

gallon per minute (gal/min)
foot squared per day (ft2/4)
foot per day (ft/d)

foot per day per fdot
[(£t/8)/£t]

cubic foot per day (£t3/d)

By

0.3048
0.06308
0.09290
0.3048

0.3048

0.02832

To obtain metric unit

meter (m)

liter per second (L/s)

meter squared per day (m2/4)
meter per day (m/d)

meter per day per'meter
[(m/d)/m]

cubic meter per day (m3/d)

Sea level: In this report, "sea level® refers to the National Geodetic
Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from a general
adjustment of the first-order level nets of both the United States and Canada,
formerly called Sea Level Datum of 1929,



DETERMINATION OF HYDRAULIC PROPERTIES IN TEE VICINITY

OF A LANDFILL NEAR ANTIOCH, ILLINOIS

by Robert T. Kay and John D. Earle

ABSTRACT

A hydrogeologic investigation was conducted in and around a landfill near
Antioch, Illinois, in December 1987. The investigation consisted, in part, of
an aquifer test that was designed to determine the hydraulic connection
between the hydrogeologic units in the area. The hydrogeologic units consist
of a shallow, unconfined, sand and gravel aquifer of variable thickness that
overlies an intermediate confining unit of variable thickness composed pre-
dominantly of till. Underlying the till is a deep, confined, sand and gravel
aquifer that serves as the water supply for the village of Antioch. The
aquifer test was conducted in the confined aquifer.

Aquifer-test data were analyzed using the Hantush and Jacob method for a
leaky confined aguifer with no storage in the confining unit. Calculated
transmissivity of the confined aquifer ranged from 1.96x10% to 2.52x104 foot
squared per day and storativity ranged from 2.10x1074 to 8.71x1074. Leakage
through the confining unit ranged from 1.29x1074 to 7.84x107% foot per day ger
foot, and hgdraulic conductivity of the confining unit ranged from 3.22x107
to 1.96x10"“ foot per day.

The Hantush method for analysis of a leaky confined aquifer with storage
in the confining unit also was used to estimate aquifer and confining-unit
properties. Transmissivity and storativity values calculated using the

Hantush method are in good agreement with the values calculated from the
Hantush and Jacob method.

Properties of the confining unit were estimated using the ratio method
of Neuman and Witherspoon. The estimated diffusivity of the confining unit
ranged from 50.36 to 68.13 feet squared per day. A value for the vertical
hydraulic conductivity of the confining unit calculated from data obtained
using both the Hantush and the Neuman and Witherspoon methods was within the
range of values calculated by the Hantush and Jacob method.

The aquifer-test data clearly showed that the confining unit is hydrauli-
cally connected to the confined aquifer. The agquifer-test data also indicated
that the unconfined aquifer becomes hydraulically connected to the deep sand

and gravel aquifer within 24 hours after the start of pumping in the confined
agquifer.



INTRODUCTION

A hydrogeologic investigation was conducted during December 1987 to esti-
mate the hydraulic connection between the hydrogeologic units in the vicinity
of a landfill located near the southeastern corner of the village of Antioch,
Lake County, Illinois (fig. 1). The investigation was conducted by the
U.S. Environmental Protection Agency (USEPA); their consultants, Ecology and
Environment, Inc.!; and the U.S. Geological Survey (USGS). The USGS partici-
pated in the investigation as part of an Interagency Agreement with USEPA.

The landfill was in operation from 1963 through 1984. During that time,
an unknown quantity of wastes were deposited at the landfill., These wastes are
alledged to have included solvents, heavy metals, cutting oils, and hydraulic
oils. Polychlorinated biphenols have been determined to be present at the
landfill (Ecology and Environment, Inc., 1987, sec. 2, p. 1).

Wells used by the village of Antioch for its public water supply are
located about 500, 1,000, and 1,400 ft (feet) from the southwestern corner of
the landfill (fig. 2) and draw water from a confined sand and gravel aquifer
(henceforth referred to as the confined aquifer) that underlies the landfill.
Because of the close proximity of the water-supply wells to the landfill, the
USEPA felt that the hazardous substances deposited in the landfill could pre-
sent a threat to human health if they were to enter the confined aquifer.

The investigation was designed to determine the potential for ground-water
migration from the landfill into the confined aquifer. Thirteen observation
wells were used in the investigation; their locations are shown in figure 2.
The investigation had two phases. The first phase consisted of monitoring
water levels in observation wells while monitoring pumping of the municipal
wells in the area. The first phase was designed to determine what phenomena,
other than pumping in Antioch municipal well AMW4, were capable of influencing
the magnitude of drawdown in each of the hydrogeologic units in the area. The
second phase consisted of a constant-discharge aquifer test in which well AMW4
was pumped for 24 hours and water-level response in selected observation wells
was measured. The second phase was designed to quantify the hydraulic proper-
ties of the hydrogeologic units in the area and to determine the potential for
ground-water migration from the landfill into the confined aquifer.

Purpose and Scope

This report describes the hydraulic properties of the confined aquifer
and an overlying confining unit (henceforth referred to as the confining unit)
in the vicinity of a landfill near Antioch, Illinois, and establishes the
existence of hydraulic connection between the primary hydrogeologic units near
the landfill. A description of the hydrogeology of the study area is given,
and the results and interpretation of water-level monitoring and aquifer
testing are presented.

lyse of firm names in this report is for identification purposes only and
does not constitute endorsement by the U.S. Geological Survey.
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Hydrogeology

The geologic deposits in the area consist of about 200 ft of unconsoli-
dated materials overlying bedrock of Silurian dolomite (Piskin and Bergstrom,
1967, plate 1; Willman and others, 1967, map). The four hydrogeologic units
in the area are a shallow, unconfined sand and gravel aquifer (henceforth
referred to as the unconfined aquifer), an intermediate confining unit of till
(confining unit), a deep confined sand and gravel aquifer (confined aquifer)
that is used by the village of Antioch for its water supply, and a deep con-
fining unit of till (figs. 3 and 4). Well logs obtained from Ecology and
Environment, Inc., describe 1.5-ft sections of material collected from a split-
spoon sampler at 3.5-ft intervals. The logs indicate that the unconfined
aquifer ranges in thickness from zero in the area of USEPA observation wells
MWSD, MW7, and MW2D to about 30 ft at well MW6D. The confining unit ranges
in thickness from about 25 ft in the area of well MWED to about 85 ft at well
MWSD. The cited values for confining-unit thickness at wells MW3D and MW6D
are the maximum values possible from the well-log data; the actual values may
be as much as 3.5 ft less. The thickness of the confined aquifer in the area
of the landfill is unknown, but logs of well AMW3 and a test hole for well
AMWS, obtained from the Illinois State Water Survey, indicate a thickness of
about 55 to 60 £t. The thickness of the deep confining unit is unknown, but

the log of the test hole indicates that it is at least 60 ft thick at well
Ams.

water-level data from the hydrogeologic units in the area indicate that
ground-water flow has both vertical and horizontal components (table 1). Head
values from wells MW1S, MW3S, MW4S, MW6S, and MW? indicate that the ground
water flows in a southerly direction beneath the landfill and discharges into
Sequoit Creek (D. J. Yeskis, U.S. Environmental Protection Agency, oral
commn., 1988), Head values in the unconfined aquifer indicate that ground
water in that aquifer has the potential to flow downward into the confining
unit. Head values in the confining unit indicate that ground water there has
the potential for flow into the confined aquifer. No wells are open to the
deep confining unit, so the potential for flow within that unit is unknown.

Locally, the direction of ground-water flow in the confined aquifer is
controlled by pumping of the municipal wells. Because water levels in the
confined aquifer were continually responding to pumping, or the termination of
pumping, in these wells, unstressed flow directions in the confined aquifer
could not be determined during the investigation. The water-level data indi-
cate that flow in the confined aquifer is toward the well that had been pumped

most recently (D. J. Yeskis, U.S. Environmental Protection Agency, oral
commun., 1988).

A4
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Table 1,--Observation-well data and water levels at 1130 hours

on December 16,

1987

Altitude of Depth to Water-level
measuring Screened water, in altitude,
point, in interval, in feet below in feet

Well feet above feet below measuring above
number sea level land surface point sea level
MW1S 768.60 6.71- 12.41 4.30 764.30
MWID 768.60 86.71~ 92.41 37.89 730.71
MW2D 770.72 107.41-112.77 40.70 730.02
MW3s 770.10 16.81- 22.51 6.98 763.12
MW3I 769.89 55.00- 58.00 35.66 734.23
MW3D 769.63 77.28- 82.58 39.31 730.32
MW4S 773.63 17.17- 22.87 10.76 762.81
MW4D 772.66 98.14-103.84 41.92 730.74
MW5D 767.74 87.44- 93.14 36.40 731.34
MW6S 769.89 36.00- 41.70 6.68 763.21
MW6I 770.20 59.06- 62.76 22.57 747.63
MW6D 770.09 77.47- 83.17 39.22 730.87
MW7 767.48 3.61- 9.46 3.36 764.12

DETERMINATION OF HYDRAULIC PROPERTIES

Data Collection

Ground- and surface-water levels, as well as barometric pressure, were

monitored throughout the investigation.

MW1S and 1D; MW2D; MW3S,

monitored with pressure transducers.

Water levels in observation wells
3I, and 3D; MW4S and 4D; and MWé6S, 6I, and 6D were
The accuracy of the water levels

obtained from the pressure transducers was checked periodically with steel-

‘tape measurements.

Water-level measurements were taken periodically at two

surface-water—-altitude measuring stations in Sequoit Creek near Silver Lake

{(fig. 2).

Barometric~pressure readings were continuously recorded at the site

and checked daily with readings from a weather station about 20 miles to the

east.

The municipal wells were checked periodically to determine if they were
pumping, and the rate of discharge and total discharge was recorded from
readings of in-line totalizing flow meters.

The accuracy of the flow-meter



readings could not be verified. This enabled the pumping history of the muni-
cipal wells to be determined to within a few minutes of when the pumping at
each well began and ended. These readings showed that well AMW3 was not
pumped at any time during the investigation, that well AMW4 was pumped only
during the aquifer test, and that well AMWS was not pumped while the aquifer
test was being conducted.

The hydraulic properties of the confined aguifer and the confining unit
were estimated from data obtained during a pumping test at well AMW4. The
aquifer test began at 1035 hours on December 17, when well AMWA began to be
pumped at a constant rate of 575 gallons per minute (110,952 cubic feet per
day), and ended at 1100 hours on December 18.

Results of Water-Level Monitoring

All the water-level data obtained during the investigation were collected
and plotted on hydrographs. When water-level measurements were compared to
the pumping sequence of the municipal wells and barometric pressure, a quali-
tative idea of the phenomena that influence the water-level response in the
hydrogeoclogic units in the area was obtained. Recognition of the presence of
these influences was essential for obtaining accurate estimates of the confined
aquifer and confining-unit properties.

Water levels in the confined aquifer were influenced by pumping the aqui-
fer and by barometric pressure changes (figs. 5-7). When the confined aquifer
was pumped, water levels declined; when the confined aquifer was not pumped,
water levels rose. The only exception to this trend was the rise in water
level that occurred fram approximately 1800 hours on December 14 to 2400 hours
on December 15 while well AMWS was pumped continuously. The rise and subse-
quent decline in water level that took place during that time mirrors the
decline and eventual rise in barometric pressure (fig. S). The strong corre-
lation between water-level elevation and barometric pressure during the first
30 hours of the investigation suggests that variations in the barametric
pressure produced the changes in water level during this time.

Water levels in the wells open to the confining unit showed no significant
response to barometric pressure changes but did respond to pumping during the
aquifer test (fig. 8). When well AMW4 was pumped, water levels in wells Mw3D,
MW3I, and MW6I showed an initial rise, then fell continuously until pumping
ceased. The initial rise in water level in these wells was probably the result
of an increase in pore-water pressure brought on by shear stress induced by
pumping the confined aguifer (Wolff, 1970, p. 1726). When pumping in well
AMW4 ceased, water levels in the confining unit stopped falling and began to
rise. Water-level response during the aquifer test indicates that the con-
fining unit is hydraulically connected to the confined aquifer.

Water levels in the unconfined aquifer showed some correlation with baro-
metric pressure fluctuations but showed no clearly defined response to pumping
in the confined aquifer (figs. 9 and 10). Water levels in wells MWIS and MW6S
showed an overall rise during the aquifer test while water levels in well MWAS
declined. These trends were continuations of background trends and show no
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clearly defined relation to pumping in the confined aquifer. The water level
in well MW3S showed an overall decline during the aquifer test and a signifi-
cant drop approximately 19 hours after the test began. The water level in
well MW3S rose after this drop while well AMW4 was still being pumped, indi-
cating that pumping in the confined aquifer was probably not the cause of the
water~level decline.

Results of Aquifer Testing

Time-drawdown data from the pumping phase of the aquifer test departed
from the Theis-type curve, which also indicated that the confined aquifer is
hydraulically connected with the confining unit (fig. 11). To quantify the
hydraulic properties of the confined agquifer and the confining unit, the
aquifer-test data were analyzed using the Hantush and Jacob (1955) method for
a leaky confined aquifer with no storage in the confining unit, the Hantush
{1960) method for a leaky confined aquifer with storage in the confining
unit, and the ratio method of Neuman and Witherspoon (1972). Because pumping
at well AMWS began 13 minutes after the termination of pumping at well AMWY,
data from the recovery phase of the aguifer test was not analyzed to determine
aquifer properties.

The methods of aquifer-~-test-data analysis used in this report assume the
following conditions:

1. Constant discharge (Q) from the pumped well.

2, The pumped well is of infinitesimal diameter and fully penetrates the
aquifer.

3. The confined aquifer is overlain everywhere by a confining unit
having uniform hydraulic conductivity (k'), specific storage (Ss'),
and thickness (b') and underlain by an impermeable boundary.

4. The confining unit is overlain by an infinite constant-head plane
source.

5. Flow in the aquifer is two dimensional and radial in the horizontal
plane, and flow in the confining unit is vertical.

Most of the assumptions were met or closely approximated at the site. fThe
assumptions of a confining unit of uniform thickness and a fully penetrating
pumped well were not met. The assumption of radial horizontal flow in the
aquifer was not met in the area of well MW3D. The assumption of no leakage
from underlying deposits into the pumped aquifer cannot be tested with
available data.

In an effort to correct for, or eliminate, the presence of extraneous
effects on the time-drawdown data, several assumptions were made:

1. The wells in the deep aguifer had a barometric efficiency of 50
percent;
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2. there was no hydraulic connection between surface-water bodies and
the confined aquifer;

3. recovery from pumping at well AMW5 had no influence on the drawdown
data during the early and late phases of the aquifer test; and

4. the effects of partial penetration of the pumped well are insignifi-
cant in wells MWID, MW2D, and MW6D.

A barometric efficiency of 50 percent represents the probable maximum for the
agquifer (E. P. Weeks, U.S. Geological Survey, oral commun., 1988) and results
in estimates of confining-unit properties that are probably slightly lower
than the actual values. The assumption that there was no hydraulic connection
between the confined aquifer and surface-water bodies was based on data that
showed no changes in surface-water altitudes in Sequoit Creek during the test.
The assumption that recovery after pumping well AMWS did not affect drawdown

in the observation wells during the early and late phases of the test was based
on calculations indicating that water-level changes in the observation wells
caused by recovery of well AMWS would be less than 0.01 ft until approximately
330 minutes into the aguifer test (Rushton, 1985, p. 364). Pumping-history
data indicate that recovery effects ceased approximately 1,000 minutes into the
aquifer test. Calculations presented by Walton (1978, p. 314) showed that, if
the confined aquifer is 100 £t thick and the horizontal-to-vertical hydraulic-
conductivity ratio is less than 21:1, then partial penetration effects are
insignificant at distances greater than 700 ft from the pumped well., Wells
MW1D, MW2D, and MW6D are greater than 700 £t from the pumped well. Horizontal-
to-vertical hydraulic-conductivity ratios calculated by Weeks (1969, p. 213)
for confined sand and gravel aquifers indicate that ratios less than 21:1 are
realistic.

The hydraulic properties of the confined aquifer and confining unit were
estimated using the Hantush and Jacob (1955) method for a leaky confined aqui-
fer with no storage in the confining unit. Plots of drawdown in the confined
aquifer (s) as a function of time (t) since the start of pumping, divided by
the square of the radial distance (r) from the pumped well, were constructed
on log-log graph paper and matched against the type curve (fig. 11). The
match-point data represent the values of the four coordinate points--L(u,v),
u, s, and t/r2--obtained from the type curve and field-data curve at a point
common to both curves when they are matched. The values for the confined
aquifer transmissivity (T) and storativity (S), leakage through the confining
unit (k'/b'), and confining-unit hydraulic conductivity (k') calculated using
the Hantush and Jacob method, are presented in table 2. Because partial-
penetration effects have significantly influenced the magnitude of the drawdown
at well MW3D, the hydraulic properties of the confined aquifer and confining
unit were not estimated with this data. Because partial-penetration effects
may or may not have significantly influenced the drawdown data at well MW4D,
the hydraulic properties of the confined agquifer and confining unit were esti-
mated from the well MWAD data; those values are not included in the discussion.
Because flow in the confining unit is assumed to be vertical, all estimates of
confining-unit hydraulic conductivity made from the aguifer-test data are
estimates of the vertical hydraulic conductivity of the confining unit.
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Table 2.--Confined-aquifer transmissivity and storativity, leakage through
the confining unit, and confining-unit hydraulic conductivity
calculated using the Hantush and Jacob (1955) method

Confining
Leakage unit
Transmissivity {(foot per hydraulic
Well (foot squared day per conductivity
. number per day) Storativity foot) (foot per day)
- MW1D 1.96x10% 8.71x1074 7.84x1074 1.96x1072
MW2D 2.21x104 3.07x10™4 3.93x10™4 9.82x103
Mw4D1 1.77x104 2.64x10™4 1.11x10”3 2.78x10"2
" MW6D 2.52x10% 2.10x10~4 1.29x10™4 3.22x1073

lell in which partial penetration effects are assumed to be significant.

Calculated transmissivity of the confined aquifer ranged from 1.96x10‘ to
2.52x10% £t2/3 (feet square§4per day). Eitimated storativity of the confined
aquifer ranged from 2.10x10 ° to 8.71x10 °. Estimates for leakage through the

confining unit ranged from 1.29x10™4 to 7.84x10™% (£t/d)/ft (foot per day per
foot).

In the Hantush and Jacob (1955) method, the hydraulic conductivity of a
confining unit is equal to the rate of leakage through the confining unit
multiplied by the thickness of the confining unit. If the confining unit is
assumed to be 25 ft thick, the minimum thickness observed in the area, the
calculated hydraulic conductivity of the confining unit ranged from 3.22x1073
to 1.96x10 % ft/d (feet per day).

A better estimate of the confined-aquifer and confining-unit properties
was obtained when the aquifer-test data were analyzed using the Hantush (1960)
method for a leaky confined aquifer with storage in the confining unit (fig.
12). Using equations modified from Javendel (1984, p. 73 and 75), transmissiv-
ity and storativity of the confined aquifer, and the product of the hydraulic
conductivity of the confining unit and specific storage of the confining unit,
were determined.

The product of the specific storage of the confining unit and the hydrau-
lic conductivity of the confining unit is obtained from

k'ss' = {(a)2TS}, (1

where

A = (4B)/r, (2)
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and

k' is the hydraulic conductivity of the confining unit{ in feet per day;

T is the transmissivity of the confined aquifer, in feet squared per
day:;

S is the storativity of the confined aquifer (dimensionless);
Ss' is the specific storage of the confining unit, in £e=1;
B 1is the value of the type-curve match (dimensionless); and

r 1is the radial distance of the observation well from the pumped well,
in feet.

The results of the agquifer-test analysis using the Hantush (1960) method are
presented in table 3,

Table 3.--Confined-aquifer transmissivity and storativity, and the product
of the confining-unit hydraulic conductivity and specific storage
determined from the Hantush (1960) method

Product of

confining layer
hydraulic

Transmissivity conductivity and

Well (foot sguared specific storage
number per day) Storativity (per day)
MW1D 2.68x104 1.12x10~3 1.14x10~7
MW2D 1.96x10% 2.93x10™4 6.55x10™8
Mw4p! 1.36x10% 2.14x1074 2.91x10”8
MW6D 1.67x104 1.44x10"4 7.84x10”"7

lwell in which partial-penetration effects are assumed to be
significant.

Calculated transmissivity of the confined aquifer ranged from 1. 67x104 to
2.68x10% ££2/4, storativity of the confined aquifer ranged from 1.44x10°
1.12x1077, and the product of k' and S€s' ranged from 6.55x10 =8 +o0 7.84x10 7
day” '. Transmissivity and storativity of the confined aquifer calculated by
the Hantush (1960) method are in good agreement with the values calculated
from the Hantush and Jacob (1955) method (table 2).
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The aquifer-test data also were analyzed using the ratio method of Neuman
and Witherspoon (1972). The ratio method relies primarily on drawdown data
from a confining unit to determine the hydraulic properties of the confining
unit. Because drawdown in the confining unit is not influenced by leakage
from underlying deposits, the intermediate properties calculated using the
ratio method is considered to be more accurate than those calculated from the
Hantush and Jacob (1955) and Hantush (1960) methods.

The ratio method relies on a family of type curves constructed from a plot
of the ratio of drawdown in a confining unit to the drawdown in a confined
aquifer (s'/s) as a function of dimensionless time in the confining unit (t'D)
at a given distance (r) from the pumped well and at a given time (t) (fig. 13).
Each curve of s'/s as a function of t'D corresponds to a different value of
dimensionless time in the confined aquifer (tD) where

tD = Tt/Sr?, (3)
and

t'D = (k't)/(Ss'z?), (4)
where

z is the vertical distance of any point in the confining unit above the
confined aquifer, in feet.

The first step in using the ratio method was to obtain estimates of trans-
missivity (T) and storativity (S) that were representative of the confined
aquifer. Values of T = 2.00x10% £ft2/d and s = 5.10x10”4 were chosen. These
values are slightly lower than the average values obtained from the Hantush
(1960) method and provide conservative estimates of tD.

Once representative values of T and S were obtained, the value of tD was
calculated using equation 3 for wells MW3D and MW6D at selected values of time
{t) since the start of pumping. The value of tD at well MW3D ranged from 817
to 3,813 during the period when drawdown was measured in the wells open to the
confining unit (table 4); tD at well MW6D ranged from 4.72 to 19.45 (table 5).
when the data from wells MW3I and MW3D were analyzed, a tD of 1,000 was
assumed to improve the curve match. When the data from wells MW6I and MW6D
were analyzed, a tD of 10 was assumed to improve the curve match.

Once tD was determined, the value of s'/s at selected values of t was
calculated from the data for wells MW3I, MW3D, MW6I, and MW6D (fig. 14 and
tables 4 and 5). When s'/s was calculated from the MW3I and MW3D well data, it
was assumed that partial penetration of the pumped well influenced the amount
of drawdown in both wells to the same degree. Therefore, partial penetration
of the pumped well did not affect the value of s'/s calculated from the MW3I
and MW3D well data (E. P. Weeks, U.S. Geological Survey, oral commun., 1989).
With the values of tD and s'/s known, t'D was found from the curve match (fig.
13 and tables 4 and 5).
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Table 4.--Calculated dimmensionless time in the aquifer (tD), ratio of
drawdown in the confining unit to drawdown in the
aquifer (s'/s), dimensionless time in the confining
unit (t'D), and confining-unit diffusivity (a‘')
from the data for wells MW3I and MW3D

[£t2/d, feet squared per day]

Time a'
(minutes) tD s'/s t'D (££2/4)
300 817 1.23x1072 0.09 62.21
400 1,089 3.73x1072" .12 62.21
500 1,362 5.43x10"2 14 58.06
600 1,632 8.00x10™2 .18 62.21
700 1,906 1.09x10°" .23 68.13
_ 800 2,179 1.34x107! .26 67.39
~ 900 2,451 1.54x10"} .29 66.82
1,000 2,723 1.77%10°1 .33 68.43
1,100 2,996 2.00x10"] .35 65.99
1,200 3,268 2.23x107] .42 72.58
1,400 3,813 2.79x10"" .52 77.02
Table S.-—Calculated dimensionless time in the aquifer (tD), ratio of
drawdown in the confining unit to drawdown in the
aquifer (s'/s), dimensionless time in the confining
unit (t'D), and confining-unit diffusivity (a')
from the data for wells MW6I and MW6D
~— [£t2/4, feet squared per day]

Time

a'

(minutes) tD s'/s t'D (££2/d)
340 4.72 8.69x103 0.09 54.89
400 5.56 1.46x10"2 .10 51.84
500 6.95 2.80x10"2 .14 58.06
600 8.34 3.79x10™2 .15 51.84
700 9.73 4.74x1072 17 50. 36
800 11.12 5.18x1072 .18 46.66
900 12.50 5.92x10~2 .19 43.78
1,100 15.72 7.41x1072 .21 39.59
1,400 19.45 8.15x10™ 2 .22 32.58
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Knowing t'D, t, and z2 (z = 12 ft, the maximum possible distance, based

on the well and lithologic logs, from the base of the intermediate confining
unit to the bottom of wells MW3I and MW6I), the confining-unit diffusivity

(a') was calculated from the MW3I, MW3D, MW6I, and MW6D well data by solving
the following equation:

a' = k'/Ss' = (t'Dz2)/t. (5)
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As table 4 indicates, the a' determined from the MW3I and MW3D well data is
fairly consistent throughout the duration of the aquifer test. Diffusivity
values calculated from the MW6I and MW6D well data are consistent for approxi-
mately the first 700 minutes of the test then decline steadily for the remain-
der of the test (table 5). Because the calculated values of a' decreased with
increasing time at wells MW6S, 6I, and 6D, the value of a' calculated at

t = 700 minutes was chosen as the representative value for the confining unit
at each location. The values calculated at t = 700 minutes were chosen
because the early time values are generally the most representative (Neuman
and Witherspoon, 1972, p. 1294). At t = 700 minutes, the value of a' in the
area of wells MW3S, 3I, and 3D was calculated to be 68.13 ft2/d. The value of
a' in the area of wells MW6S, 6I, and 6D at t = 700 minutes was estimated to
be 50.36 ft2/4.

Having obtained values for the product of the confining-unit hydraulic con-
ductivity from the Hantush {1960) method and the quotient of the confining-unit
hydraulic conductivity and specific storage from the Neuman and Witherspoon
(1972) method, the value of the confining-unit hydraulic conductivity (k') can
be calculated from

k'2 = (x'/Ss')(k'Ss"'). (6)

Using the data in table 3 for well MWé6D, k'Ss' = 7.84x1077 1/d. Using the data
in table 5 at t = 700 minutes, a' = k'/Ss' = 50.36 ft2/3. Substituting these
values and solving egquation 6 gives a value of k' = 6.28x107° ft/d. This value
is within the range of values for k' determined from the Hantush and Jacob
(1955) method. This value also is within the range of laboratory-determined

k' values of 2.27x1073 ft/d and 1.13x107) ft/d for two samples from the inter-
mediate confining unit (Douglas Yeskis, U.S. Environmental Protection Agency,
written commn., 1988).

Hydraulic connection between the confining unit and the confined aquifer
has been established by the aquifer test. Hydraulic connection between the
unconfined aquifer and the confined aquifer has yet to be proven because water
levels in wells MW3S, MW4S, and MW6S, open to the unconfined aquifer, showed
no clearly defined response to pumping in the confined aguifer (fig. 10).

The most likely reasons for the lack of water-level response in the uncon-
fined aguifer during the aquifer test are

1. The confined aquifer was not pumped long enough for the effects of
pumping to be transmitted through the confining unit, or

2. the transmissivity and specific yield of the unconfined aquifer are
high enough that the leakage induced by pumping in the confined
aquifer was too slight to induce drawdown.

The time needed to induce drawdown in the unconfined aquifer because of

pumping from the confined aquifer was calculated to determine which phenomena
best explains the lack of water-level response in the unconfined aquifer.

26




The time required to induce drawdown at a given point in the confining
unit can be estimated by solving equation 5 for t. At well MW3D, the confining
unit is about 30 ft thick (fig. 3). If drawdown at the top of the confining
unit at well MW3D is assumed to be 0.01 ft and drawjown in the confined aquifer
is observed to be 3.0 ft (fig. 14), s'/s = 3.33x10™ and t'D = 6.00x10"2 is
obtained from the curve match (fig. 13). If a' = 68.13 £t2/d, t'D = 6.00x10"2,
and z = 30 ft, by solving equation 5 for t, it is estimated that it would take
about 19 hours of pumping in the confined aquifer to produce 0.01 ft of
drawdown at the top of the confining unit at well MW3D. At well MW6D, the
confining unit is about 25 ft thick (fig. 3). If drawdown at the top of the
confining unit at well MW6D is assumed to be 0.01 £t and drawdown in the
confined aquifer is observed to be 1.35 ft (fig. 14), s'/s = 7.14x10"3 and
t'D = 0.08 is obtained form the curve match (fig. 13). If a' = 50.36 ft2/4,
t'D = 0.08, and z = 25 ft, by solving equation 5 for t, it is estimated that
it would take about 24 hours of pumping in the confined agquifer to produce
0.01 ft of drawdown at the top of the confining unit at well MWED.

The calculations indicate that leakage from the unconfined aquifer was
induced by pumping the confined aquifer during the aquifer test. This indi-
cates that no drawdown was detected because the transmissivity and specific
yield of the unconfined shallow aquifer are large compared to leakage. If
leakage from the unconfined aquifer through the confining unit has, in fact,
been induced by pumping in the confined aquifer, then any contaminants present
in both the unconfined aquifer and the confining unit can flow into the con-
fined aquifer. '

SUMMARY AND CONCLUSIONS

Aquifer-test data in the vicinity of a landfill near Antioch, Illinois,
were analyzed using three different techniques. The Hantush and Jacob (1955)
method indicates that the calculated transmissivity of the confined aquifer
ranged from 1.96x10% o 2.521104 £t£2/4, the storativity of the confined
aquifer ranged from 2.10x10™% to 8.71x10™%, the calcylated leakage through the
confining unit ranged between 1.29x10™4 and 7.84x10_3 (ft/d)/ft, and the
hydraulic conductivity of the confining unit ranged from 3.22x107% ¢o
1.96x10°2 ft/d. The Hantush (1960) method calculates similar values for
aguifer transmissivity and storativity. The Neuman and Witherspoon (1972)
ratio methed indicates that the diffusivity of the confining unit ranges from
50.36 to 68.13 ft2/d. The vertical hydraulic conductivity of the confining
unit was calculated to be 6.28x107° ft/d using data obtained from both the
Hantush and the Neuman and Witherspoon methods.

Aquifer-test data indicate that the confining unit is hydraulically con-
nected to the confined aquifer. Although no clear evidence exists to prove
that the unconfined aquifer is hydraulically connected to the confined
aquifer, it is calculated that the unconfined aquifer became hydraulically
connected to the confined aquifer within 24 hours after pumping began in the
confined aquifer.
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APPENDIX C

TEST PIT LOGS



Test Pit 1

A-

0 to 2 inches; very dark gray (10YR
3/1) silt loam (ML); moderate fine
granular structure; many fine roots;
clear smooth boundary.

2 to 12 inches; light brownish gray
(10YR 6/2) clay (CL); weak coarse
angular blocky structure; many fine
roots; clear wavy boundary.

12 to 24 inches; gray (10YR 5/1) silty
clay (CL); weak very coarse angular
blocky structure; few fine roots; clear
wavy boundary.

24 to 31 inches; gray (10YR 5/1) silty
clay (CL); massive structure; no roots;
abrupt wavy boundary.

31 to 43 inches; gray (10YR 5/1) and
brownish yellow (10YR 6/6) silt loam
(ML); few fine distinct mottles;
structureless; few fine roots; clear
wavy boundary.

43 to 50 inches; very dark gray (10YR
3/1) loam (ML); weak medium
angular blocky structure; no roots;
abrupt wavy boundary.

50 to 53 inches; white chalky material
with pottery fragments; abrupt wavy
boundary.

53 to 80 inches; dark brown grading to
black clay loam (ML); structureless;
abrupt wavy boundary.

REFUSE 80+ inches

Vegetative cover-100 percent, grasses
Root penetration-24 inches
No fissures or deformities

Test Pit 2

A-

0 to 14 inches; black (10YR 2/1) silty
clay loam (ML-CL); moderate fine
granular structure; many fine roots;
clear wavy boundary.

14 to 23 inches; gray (10YR 5/1) and
yellowish brown (10YR 5/6) silty clay
(CL); weak medium angular blocky
structure; common fine roots; clear
wavy boundary.

23 to 34 inches; gray (10YR 5/1) and
yellowish brown (10YR 5/6) silty clay
(CL); no structure; few fine roots;
clear wavy boundary.

34 to 40 inches; brownish yellow
(I0YR 6/6) loam (ML); few fine
distinct gray (10YR 6/1) and
yellowish red (SYR 5/8) mottles;
massive structure; no roots; clear
wavy boundary.

40 to 50 inches; very dark gray (10YR
3/1) loam (ML); no structure; common
fine roots; clear wavy boundary.

50 to 70 inches; gray (10YR 5/1) silt
loam (ML); massive structure; no
roots; abrupt wavy boundary.

REFUSE 70+ inches

Vegetative cover-100 percent, grasses
Root penetration-34 inches
No fissures or deformities



Test Pit 3

A-

0 to 8 inches; very dark gray (5Y 3/1)
silty clay loam (ML-MC);
structureless; many fine roots; clear
wavy boundary.

8 to 15 inches; very dark gray (10YR
3/1) loam (ML); moderate fine
granular structure; many fine roots;
clear wavy boundary.

15 to 26 inches; gray (10YR 5/1) clay
loam (MC-ML) and clay (CL);
moderate and weak medium platy
structure; common fine roots; clear
wavy boundary.

26 to 36 inches; gray (10YR 5/1) and
yellowish brown (10YR 5/6) clay
(CL); structureless; no roots; clear
wavy boundary.

36 to 43 inches; very dark gray (10YR
3/1) silt loam (ML); weak fine
granular structure; common fine roots;
clear wavy boundary.

43 to 56 inches; pale brown (10YR
6/3) clay (CL) with many medium
distinct gray (10YR 5/1) mottles;
massive structure; no roots; abrupt
wavy boundary.

56 to 87 inches; black (10YR 2/1) silt
loam (ML); structureless; no roots;
abrupt wavy boundary.

REFUSE 87+ inches.

Vegetative cover- 50 to 100 percent; grasses,
Queen Anne’s Lace

Root penetration-26 inches

No fissures or deformities

Test Pit 4

A-

0 to 3 inches; very dark gray (10YR
3/1) silt loam (ML); moderate fine
granular structure; common fine roots;
gradual wavy boundary.

3 to 17 inches; brown (10YR 5/3) silt
loam (ML) and silty clay loam
(ML-CL); common medium distinct
yellowish brown (10YR 5/6) and gray
(10YR 5/1) mottles; weak and
moderate, fine and medium, angular
blocky structure; few fine roots;
gradual wavy boundary.

17 to 30 inches; gray (10YR 5/1) silty
clay (CL); few fine distinct yellowish
red (SYR 5/8) mottles; weak very
coarse angular blocky structure; few
fine roots; common distinct brown
(LOYR 5/3) clay films on faces of
peds; gradual wavy boundary.

30 to 41 inches; gray (10YR 5/1) and
brown (10YR 5/3) silty clay (CL); few
fine yellowish brown (10YR 5/6)
mottles; weak coarse angular blocky
structure; common fine roots; gradual
wavy boundary; about 3 percent
gravel.

41 to 55 inches; gray (10YR 5/1) and
brown (10YR 5/3) silty clay (CL); few
fine yellowish brown (10YR 5/6)
mottles; structureless; no roots; clear
wavy boundary; about 3 percent
gravel.

55 to 62 inches; black (10YR 2/1) silt
loam (ML), structureless, no roots;
abrupt wavy boundary.

REFUSE 62+ inches

Vegetative cover-100 percent, grasses
Root penetration-41 inches
No fissures or deformities



Test Pit 5

A-

0 to 8 inches; dark gray (10YR 4/1)
silt loam (ML); moderate fine granular
structure; many fine roots; clear
smooth boundary.

8 to 17 inches; gray (10YR 5/1) silty
clay (CL); moderate medium angular
blocky and strong fine angular blocky
structure; common fine roots; clear
wavy boundary.

17 to 20 inches; brown (10YR 5/3)
and gray (10YR 5/1) silty clay (CL);
weak finc and medium angular blocky
structure; few fine roots; clear wavy
boundary.

20 to 26 inches; gray (10YR 5/1) silt
loam (ML); weak medium blocky
structure; few fine roots; about 3
percent coarse sand particles; gradual
wavy boundary.

26 to 31 inches; gray (10YR 5/1) silt
loam (ML); weak medium platy
structure few fine roots; common
distinct yellowish brown (10YR 5/6)
clay films on faces of pcds; clear wavy
boundary.

31 to 40 inches; very dark gray (10YR
3/1) loam (ML); structureless; no
roots; abrupt wavy boundary.

40 to 49 inches; white chalky material
with pottery fragments; abrupt wavy
boundary.

REFUSE 49+ inches.

Vegetative cover-75 percent, grasses
Root penetration-31 inches
No fissures or deformities

Test Pit 6

A-

0 to 7 inches; very dark gray (7.5YR
3/1) loam (ML); moderate fine
granular structure; common fine roots;
clear wavy boundary.

7 to 20 inches; brown (10YR 5/3) and
gray (10YR 5/1) clay loam (ML-CL);
few medium distinct reddish yellow
(7.5YR 6/6) mottles; weak fine
subangular blocky structure; few fine
roots; clear wavy boundary.

20 to 41 inches; light yellowish brown
(10YR 6/4) silty clay loam (ML-CL);
few medium faint brownish yellow
(10YR 6/6) and few medium distinct
light gray (10YR 7/1) mottles; weak
fine and medium subangular blocky
structure; no roots; clear wavy
boundary.

41 to 65 inches; gray (10YR 5/1) silty
clay (CL); weak and moderate
medium and coarse angular blocky
structure; no roots; abrupt wavy
boundary.

REFUSE 65+ inches.

Vegetative cover-5 to 75 percent; grasses,
clover, chicory, Queen Anne’s Lace

Root penetration-20 inches

No fissures or deformities



Test Pit 7

A-

0 to 8 inches; black (2.5Y 2.5/1) silt
loam (ML); moderate fine granular
structure; common fine roots; abrupt
wavy boundary.

8 to 35 inches; brown (10YR 4/3) clay
loam (ML-CL); few medium faint
strong brown (7.5YR 5/6) and many
coarse distinct gray (7.5YR 5/1)
mottles; moderate medium subangular
blocky structure; few fine roots; clear
wavy boundary.

35 to 47 inches; brown (10YR 5/3)
clay (CL); common medium distinct
strong brown (7.5YR 5/6) mottles;
massive structure; no roots; clear wavy
boundary.

47 to 56 inches; light yellowish brown
(2.5Y 6/4) and gray (7.5YR 6/1) silt
loam (ML); massive structure; no
roots; clear wavy boundary.

56 to 60 inches; black (N2.5/ )clay
(CL); common coarse distinct strong
brown (7.5YR 5/6) mottles; massive
structurc; no roots; abrupt wavy
boundary.

REFUSE 60+ inches.

Vegetative cover-100 percent, grasses
Root penetration-35 inches
No fissures or deformities

Test Pit 8

A-

0 to 10 inches; black (10YR 2/1) silt
loam (ML); moderate fine granular
structure; common fine roots; clear
wavy boundary.

10 to 33 inches; stratified brown and
dark grayish brown sand (SP), loam
(ML), sandy loam (SM), silty clay
(CL), and clay (CL); moderate
medium angular blocky and moderate
fine granular structure; few finc roots;
clear wavy boundary.

33 to 56 inches; yellow (2.5Y 7/6) and
light gray (2.5Y 7/1) clay (CL), silty
clay (CL), and silty clay loam
(ML-CL); structureless; no roots;
common distinct brownish yellow
(10YR 6/6) clay films on faces of
peds; clear wavy boundary.

56 to 82 inches; gray (10YR 5/1) silty
clay (CL); massive structure; no roots;
abrupt wavy boundary.

REFUSE 82+ inches.

Vegctative cover-100 percent, grasscs
Root penetration-33 inches
No fissures or deformities



Test Pit 9

A-

0 to 6 inches; very dark gray (10YR
3/1) loam (ML); moderate fine
granular structure; common fine roots;
clear wavy boundary.

.6 to 14 inches; yellowish brown

(10YR 5/6) loamy sand (SM); weak
medium angular blocky structure; few
fine roots; clear wavy boundary.

14 to 21 inches; gray (10YR 5/1) silty
clay (CL); strong small and medium
angular blocky structure; few fine
roots; common faint dark yellowish
brown (10YR 4/4) clay films on faces
of peds; gradual wavy boundary.

21 to 29 inches; gray (10YR 5/1) silty
clay (CL); strong medium angular
blocky structure; no roots; common
faint dark yellowish brown (10YR 4/4
clay films on faces of peds; about 3
percent gravel; clear wavy boundary.

29 to 84 inches; gray (10YR 5/1) silty
clay (CL); massive structure; no roots;
about 3 percent gravel; abrupt wavy
boundary.

REFUSE 84+ inches.

Vegetative cover-100 percent, grasses
Root penetration-21 inches
No fissures or deformities

CCH/res/jes/DAP
[chi 804 25)

Test Pit 10

A-

0-9 inches; black (10YR 2/1) silt loam
(ML); moderate fine granular
structure; many fine roots; clear wavy
boundary.

9 to 22 inches; gray (10YR 5/1) silty
clay (CL); few medium faint brownish
yellow (10YR 6/6) mottles; moderate
medium angular blocky structure; few
fine roots; gradual wavy boundary.

22 10 30 inches; gray (10YR 5/1) silty
clay (CL); few medium faint brownish
yellow (10YR 6/6) mottles; weak
medium columnar structure; few fine
roots; common faint brown (10YR
5/3) clay films on faces of peds; clear
wavy boundary.

30 to 62 inches; gray (10YR 5/1) silty
clay (CL); massive structure; no roots;
common faint light brownish gray
(10YR 6/2) clay films on faces of
peds; abrupt wavy boundary.

REFUSE 62+ inches.

Vegetative cover-100 percent; grasses,
Queen Anne’s Lace

Root penetration-30 inches

No fissures or deformities






APPENDIX D

RESULTS OF LANDFILL CAP EVALUATION



"/" _ CORE LABORATORIES

Western Atlas

International
A Lnon/ Oresser Comoany

Warzyn, Inc. Table 1 File: 193113
HUD Landfill X-ray Diffraction Analysis
Sample Relative Abundance/ lllite Kaolinite Fe-chlorite lllite/smectite Chlorite/smectite
iD Net Clay (weight %)
HD-SCPT1-28" [ Relative Abundance 84 2 14 0 0
34 28 1 5 0 0
HD-SCPT3-32" | Relative Abundance 47 1 3 49 0
34 16 tr 1 17 0
HD-SCPT4-50" ] Relative Abundance 64 1 6 29 0
37 24 tr 2 11 0
HD-SCPT6-52" | Relative Abundance 83 2 15 0 0
34 28 1 5 0 0
HD-SCPT8-70" 1 Relative Abundance 84 2 14 4] o
31 26 1 4 0 0
HD-SCPT9-50" | Relative Abundance 81 2 17 0 0
34 27 1 6 0 - 0

% smectite in mixed-layer illite/smectite is 60%



ANALYTICAL PROCEDURES

A sample selected for X-ray diffraction analysis is dried and cleaned of obvious contaminants.
The sample is dried, weighed, placed in water, and treated with a sonic probe for 5 minutes.
The resultant slurry is centrifuged to fractionate the sample at 4 microns. The >4 micron
fraction is dried and weighed to determine the percent of clay- and silt-sized material. The
suspended <4 micron fraction is suctioned onto a pure silver substrate to orient the clay
mineral particles. The <4 micron sample mount is run in an air-dried state and then treated
with ethylene glycol vapor for 24 hours and run again. The diffractograms are then analyzed
for mineral content using a profile-fitting algorithm. The integrated areas from the profile-fitting
algorithm are entered into a spreadsheet which contains correction coefficients for numerous
minerals. These coefficients were obtained according to the adiabatic method outlined by
Chung (1974). Tabular data are reported in weight percent format.

Reference
Chung, F.H. (1974) Quantitative interpretation of X-ray diffraction patterns of mixtures. Il.
Adiabatic principle of X-ray diffraction analysis of mixtures. Journal of Applied Crystallography,
7, 526-531.



APPENDIX D-1

GEOTECHNICAL ANALYTICAL RESULTS
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Project #: 10010201

LABORATORY RESULTS
Project: HOD
Location: Antioch, Illinois
Dry Unit Weight

Sazmple Number Location _b/euft
6979-0001 HD-SCTP1-18 1155

— 69750002 HD-SCTP2-25 109.3
6573003 HD-SCTP5-22 117.7
69730004 HD-SCTP6-3% 116.4
69790005 HD-SCTP8-58 1283
6979-0006 HD-SCTP10-43 1219
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MOISTURE - DENSITY CURVE

PROJECT:_H.0.D. LANDFILL RI/FS LOCATION_Antioch, Illinois

SHEET 1 of 4
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WARZYN
MOISTURE - DENSITY CURVE

PROJECT:_#H.0.D. LANDFILL RI/FS

LOCATION_Antioch, Illinois

FOT REPORT No, JOB No. 10010201 pATE: 7/16/93
SHEET __3 of ¢
150 **
1\ SAMPLE SOIL DESCRIFTION MAXIMUM | OPTIMUM
i Z DENSITY MOISTVRE
. * ray-Brown Lean CLAY, Some Sand
o5 AL Tithle Gravel (CTY - ! 126 pcf | 11 %
i Wl '
it AR
. X
I NERY 1
140 P-——n *
EREEERA HD~SCBW-2
N ** visual Soil Description
L 3“ Proctor Point
) N
133 KTTT
130 .
N
1 A ]
—~ ' bt LY
R azaaa O
- { 1 { 1
< \ _{Ldllgiﬂ:tll TESTED BY, CLS
@ VAT RN SR
g R M Y YA cuEckED BY__CLLS
= o420 bt L 12 ] AT -
= [ ! ! Y
& Y R ¢ ApPROVED BY__ V1L,
w ! 1
a E -+ N
g T Pt
g ns R ) ;; { ! A L
3 LT ] X
< TN by
& o T &X TEST METHOD: MODIFIED PROCTOR
4 i
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1 ] 1 ' ! 3\
105 { N 1\
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] N
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1] . : S = 100% G = 2.70
d. 12 1 1 —-—3S = 100% G = 265
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o s 10 5 20 b~ 0
MOISTURE CONTENT, %
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ARZYN

Y

DRY UMiT WEIGRT, LBSJCU. FT.

(.

*MOLSTCURE - DENSITY CURVE

PROJECT:_E.0.D. LANDFILL RI/FS

 LOCATION_Antioch, Illincis

FDT REPORT No JOB No._10610201 __ DATE: 7/16/93
SHEET __¢ of __ 4
150 T *%
)| SAMPLE SOIL DESCRIPTION MAXIMUM | OPTIMUM
“\_\ : DENSITY. MOISTURE
\ . x Gray-Brown Lean CLAY, Some Sand, 126 pof |11 %
q45 TNy Trace Gravel (CL)
4 Ry '
i A
P Y
% Pl Y ,
140 Py * ED-SCBi-3
L1 AX ** yisual Soil Description
I () proctor Point
1 2
135 L] NN
]
r ul | ‘s\
14
WO T 4
e \
[ il
:[ ] 4\1\3
125 1 —t
I} Ly ety SV
SRR AEEL (R TeSTzD 3Y____CLS _
. | N !
lr 1 AL caecED By LS
120 H--t T
] Vil T APPROVED BY A
/ | {4
mesaEh
{ {
113 [ ] i AR [
P i i ] M $
I NN ERN | % i .
IR 11 1 ! .
o PEm N TEST METHOD: [X_| MODIFIED PROCTOR
- 1 RS ——-H- l {‘ y [ ] STANDARD PROCTOR
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; . X} — S5 = 100% G = 2.70
- — - $ = 100% G = 265
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MADISON

ONE SCIENCE COURT
P.O. BOX 5385
MADISON, W1 53705

(608) 2314747
FAX (608) 2314777

LABORATORY RESULTS
Project: HOD Landfill Project #: 10010201
Location: Antioch, Illinois
Natural

Sample Number Description Moisture

6838-0001 HD-SCTP1-28" 18.7

6838-0002 HD-SCTP2-38" 143

6838-00G3 HD-SCTP3-32" 19.4

6338-0004 HD-SCTP4-50" 17.6 -

6838-0006 HD-SCTP6-52° 182

6838-0007 HD-SCTP5-19" 13.7

6838-0009 HD-SCTP8-70" 14.8

6838-0010 HD-SCTP9-50" 33.6

6838-0011 HD-SCTP10-45" 16.1

6838-0012 HD-SCTP10-45"-91 iZ.6

6838-0013 HD-SCTP7-20" 23.8

Ck'd: TMApp'd:
Date Issued: T

[var-soils-003] a1 (-2S.q 3
10010201-1ab



- . & e & C Cearse Hedium Fine
¢ 2 2% £ Lo = e = g : g
- - e z = e = = s <
19 _ ? T .1 m g omam ""l"—-r:x : 4
t ‘ ' i e
=0 ‘ ™
‘d*\\
89 ,\
\
78
L e Ei\
o }‘\
— 5B
& A
2 \
4a
T NG
30
28
14
g : H : [RE : HEAE
208 189 19.8 1.8 a.1 g.901 Tie 2300
GRAIN SIZE — mm
Sumboll® +3¥ » GRAVEL #“ SAND “ SILT “n cLay
O 0.8 8.7 2.9 3I3. & 4$2.8
LL PI Dgs Dzia Dsia D3 Dis Dip C- Cy,
e} K1 15 t. 60
MATERIAL DESCRIPTION LUsScs
O Gray Lean CLAY, Trace Sand and Gravel cL
Project No.: 18818281-38224 Remarks:
Project: H.0.D. LANDFILL RIZFS Antioch, Illinois

O Sample: HI-ICTRP1-—-28Y

Date: &-18-93

TESTED BY CLS
CHECKED BY(CLS

APPROVED By\ST-

GRAIN SIZE DISTRIBUTION TEST REPORT
MAaRZYHN. IHC.

Sheet Ho.




GRAIN SIZE DISTRIBUTION TEST REPORT
IHC.

MARZYH

Sheet Ho.

< e & & Coarse Medium Fine H
190« - oo: -3 S8 oz = B F 8 0 :f
50 |
TR
70 N
G se \\
™ 8
= S8 \
& Rt
L N
5 4@ |
30 ‘~\~
28 )
1g
el : N £ : SRAE
200 1806 i8.09 1.0 8.1 v.01 d.oet
GRAIN SIZE — mm
Sumbol|l® +3* ¥ GRAVEL " SAND “ SILT w cLay
9] 6.0 1.8 22.6 40, 6 35.8
LL Pl Das Do Dsp Dzo D1s Dip Cc Cy,
O 31 14 @a.23 @a.o1 H, 663
MATERIAL DESCRIPTION yscs
< Brown Lean CLAY,y Some Sand, Trace Gravel cL
Project No.: 18818201-38224 Remarks:
Project: H.O0.D. LANDFILL RI-FS Antioch, Illinois TESTED BY CLS
o Szmple: HO-SCTPZ-38
) CHECKED BY(LS
apprOVED BY\VOLL
Date: &-18-93




GRAIN SIZE

DISTRIBUTION TEST REFORT

£ g 2 & Cearte recium Fire
£ £ £¥ £ (e . - e = = 2
19;3 - v - —_ = ¥ - - - - - - -
s 1 F Y 3 ~« IR : T
: : i M : :
‘;ds é
7@ ——
™
80 N
N
70 A\
3
L sa \
o \
— SB
5 \
Q
T 4@ N\
30 \x\g
28
1a
8L E At : EARE
200 100 18.0 1.e 8.1 .61 8.3¢1
GRAIN SIZE — mm
Sumbol|® +3¥ “% GRAVEL “ SAND “ SILT @ cLay
O 8.9 1.6 .7 41.9 45.8
LL PI Dgs D Dsi D3 Dis Dy C- Co,
o 3z 21 g.61 @a.091
MATERIAL DESCRIPTION uscs
2 Brown—-Gray Lean CLAY, Little Sandy, Trace Gravel cL
Project No.: 19010281-38224 Remarks:
Project: H.0.D. LANDFILL RI-FS Antiochs Illincis TESTED BY CLS
O Sample: HD-SCTFRF3I-32%
CHECKED BY (L <,
APPROVED BY\/S{_
Date: &-18-93 l
GRAIN SIZE DISTRIBUTION TEST REPORT
HaRZ2YHN:s IHKC. Sheet HMo.




GRAIN SIZE DISTRIBUTION TEST FREFORT
c L R —— oy
£ 00£ 4% €5 e x £ g 3 s B
1(,_‘"3 ~ 1L (4 - ~.”‘ -lirl. - a — - - - .
M =l
5@ LS
R ;.":;\\
a0 HN
-0 \
L se M
= N
— S8
& \
2 A
L 40 \
a- Yu\
30 h;
M
28
1
AL ; ok : EIBE
200 106 ig.08 1.8 8.1 G.81 0.361
GRAIN SIZE —~ mm
Symboll®X +3* % GRAVEL v« SAND “w SILT “w CLAaYy
) 9.0 8.8 11.5 44.1 41.6
LL Pl Dcs Dsip Dsi Dzi3 Dis Dip Ce Cu.
O I3 18 6.61 6,662
MATERIAL DESCRIPTION Uscs
0 Brown Lean CLAY, Little Sand; Trace Gravel cL
Project MNMo.: 10018201-38224 Remarks:
Project: H.D.D. LANDFILL RI-FS aAntioch, Illinois TESTED BY CLS

O Sample: HI-SCTRP4-5Sa%

CHECKED BYCLS

APPROVED BW3IY

Date: &-18-,¢3
GRAIN SIZE DISTRIBUTION TEST REFORT

LARZYH, THC.

Sheet Ho.




GRAIN SIZE DISTRIBUTIOW TEST REFORT
e L, o S R o
$ £ 2T e e s s T % A
1‘3 ] - " 4 - - rh - - - - - _ - -
- : : . : ‘ 'S : l R _I :
: ,-.ﬁmk :
. i L
> x‘\
70 - 3
N
L s N
A N
— 58 AN
]
49
lfll.J \3
— 38
209
1a
B : : : : : : : :
zg8 1906 18.08 1.0 g.1 0,91 B.2&..
GRAIN SIZE - mm
Symboli®X +3* “ GRAVEL “ SAND “w SILT “ CLAY
O 8.8 1.7 5.4 35.5 57.4
\" LL PI Des Dip Dsip Dzp Dis5 Dig Ce Cyy
o 38 1< a. 66
MATERIAL DESCRIPTION uscs
2 Braygd Lean CLAY, Little Sandsy Trace Gravel CL
Project No.: 18810201-38224 Remarks:
O Sample: HI-SCTP&-S2Y
- CHECKED BYCASS
APPROVED BY \OK
Date: 6-18-93
GRAIN SIZE DISTRIBUTION TEST REPORT
HAaRZYH. IHC. Sheet Ha.




SRAIN SIZE DISTRIBUTION TEST REFORT
168 : Soii oI L8 2 z g g 2 :E
T T T T T 1 0
M- TR
: ] N il
80 ? {t‘f-?
70 f
N
; &@
w
= S8
g N
é 4@ N
k'b
30 N
298 M
1o
5] : : s : HERH
200 106 18.0 1.0 2.1 9.01 8.061
GRAIN SIZE - mm
Sumboll® +3* ® GRAVEL 2 SAND % SILT % CcLAay
o 0.0 3.0 17.1 43.6 356.3
LL PI Des Dzp D5 Dzi Dis Dio Cc Cu N
ol 3= 14 @.19 @.81 | 8,663
MATERIAL DESCRIPTION Uscs
< Brown Lean CLAY, Some Sand, Trace Gravel cL
Project HNo.: 10818201-38224 Remarks:
Project: H.0.D. LANDFILL RI-FS Antioch, Illinois|tesTeED BY CLS
o Sample: HO-SCTR5—-19“
C TR CHECKED BYQLSS
APPROVED BY\S.
Date: &4-/18/93
GRAIN SIZE DISTRIBUTION TEST REPORT
L HARZY N IKNC. Sheet Mo.




GRAIN SIZE DISTRIBUTION TEST REFGRT
L, T o S Sy
£ 22 £ 0. = § § £ : g
1 L3 ‘,3 ~ ) N - - e iy - - - - - - - — _
: R L ——— FQJ: : . ig
"'3"‘;"-'[‘--.
4 5) :
1=1%) \;
Qk\
70 ‘h
i se A
o \
= 515
(Y,
D
W 4e k\
a pe
30 N\n
29
1@
B L : RSt ERAE ERRE
208 1698 1.8 1.9 .1 8.061 .82
GFRIN SIZE — mm
Sumboli®d +3* “ GRAVEL “ SAND o SILT “ CLRAY
¢] 2.a 8.4 6.6 43.7 4%.3
LL PI Dos D:p Dsi K17 Dis Dip Cc Cy,
o} 34 18 g.o1
MATERIAL DESCRIPTION uscs
< Gray Lean CLAY, Little Sand, Trace Grawvel CL
Project No.: 10818201-38224 Remarks:
Project: H.0.D. LANDFILL RIAFS Antiochs Illinois

O Sample:

Date:

HO-SCTFR&-7a*

&£-18-,93

INC.

GRAIN SIZE DISTRIBUTION TEST REPORT
HARZY M

TESTED BY CLS
CHECKED BYC}LES

She=t Hao.

APPROVED BY\fsf__




GRAIN SIZE I]I:{TF:IEJJT'1EH4 TEST REFORT
Jom - & $8 57 ¢ ; . e & s $ % 3
o T e T T T T
: : : I 5 “'“'L-'QJ,._C‘
) Al ~
80 \h
70 h\\»
N
G s@ \
™y 2
= 58 \
b N
g 49 \;\\‘
30 ’
N
28
16
s R : N : HANE
200 1960 18.0 1.0 8.1 8.e1 G.0C:
GRAIN SIZE - mm
Sumboll® +3* % GRAVEL » SAND ? SILT ¥ CLAY
o 6.9 1.8 6.2 37.4 54.6
LL PI Dss Dy Dsp Dzo Dis Dip C- Cu
ol 34 17 6.66
MATERIAL DESCRIPTION uscs
0 Bray Lean CLAY, Little Sandy Trace Gravel CL
Project No.: 198102081-38224 Remarks:
O Sample: HD-SCTPY-S@"
e CHECKED BYCLS,
aPPROVED B/
Date: &/18/93
GRAIN SIZE DISTRIBUTION TEST REPORT
HARZYH. IWC. Sheet Mo.




GFAIN SIZE DISTRIBUTION TEST REFORT
EE Conree | wediwa T fie
d £ 2T 20 G = & % g A
le:‘ - > N . - - ) ~» -b - - - - -
: oy e h.] . l
: Ty ool
725 EREE ™~
" \\
78 “~
L s \
o #\
E 53
& N
% 4@
a.
\\p
1z)
20
ig
= : R : : : : : 1
200 180 18.@ 1.8 0.1 B.01 2.281
GRAIN SIZE - mm
Sumboll® +3* % GRAVEL “ SAND “ SILT “ cLavy
O 8.0 8.7 é.4 I?.5 55.4
LL PI Dgs Dsiz Dsg Dz Dis D1y C- Cu.
le} 33 1& g.aa
MATERIAL DESCRIPTION uscs
O Gray Lean CLAY, Little Sand; Trace Gravel cL
Project No.: 12818201-38224 Remarks:

O Samp

Date:

Praoject:

618,23

GRAIN SIZE DISTRIBUTION TEST REPORT

H.0.D. LANDFILL RI/FS Antioch, I1linois|irateEn Ey LS
le: HI-SCTP1i@-45"

MARZYHNs IHNC. Sheet Ha.

CHECKED BYO[ <
APPROVED BY\fS__




[

GRAIN SIZE DISTRIBUTION TEST REFORT
£ T T o
R Y : = g ¢ g R
s | - e s > = .‘"L.," = .
H B H i _I- _ M
aN
88 ‘
7e
W @ \
o
= 59 \
o N
baﬁ_ 46 E\
30 N
20
16
B : : B E : : : : . : : : B
208 1980 1.0 1.0 a.1 2.01 9.001
GRAIN SIZE - mm
Sumboll¥t +3¥ “ GRAVEL “ SAND n SILT “n CLAY
O 8.8 1.0 é&.7 3I7.7 S54.46
LL PI Dss D Dsi Dz Dis Dig Cc Cu,
ol 31 15 a.aa
i
MATERIAL DESCRIPTION Uscs
< Gray Lean CLAY, Little Sand, Trace Gravel CcL
Project No.: 18818291-38224 Remarks:

PI"OJ.eCt: H.0.D. [—QNDFILL RIAFS gntiOCh, Illanis TESTED BY CLS

O Sample: HD-SCTP1@-45Y-%1
CHECKED BY(Yy <

APPROVED BY \S¥_

Date: &4/18-93
GRAIN SIZE DISTRIBUTION TEST REPORT
HARZYHN. IHC. Sheet HMo.




GRAIN SIZE

=

DISTRIBUTION TEST REFORT

..................................................................

. & & & Cosrsté HMedium Firve H
£ £ £% &7 W oe « r s e g
L e e I R
| ' ; TR ”f~\§ H
7@ et
TN
80 : \
70 \
i s@ N
o
= 350 \%N
i
3 .
& 4@ A
o 1\
3o tg‘n'
20
15
5} i : NN ¢ : EARE
209 1806 18.08 1.0 8.1 G.01 S.5al
GRAIN SIZE — mm
Sumboli¥ +3¥ “ GRAVEL “ SAND % SILT “ CLAY
Q 9.9 2.3 11.6 45.1 41.0
LL PI Dos Dsiy Dsi Dz Dis Dip C- Ciy,
o 48 25 a.el @.e6z
MATERIAL DESCRIPTION UsSCs
< Brown Lean CLAY, Little Sand, Trace Gravel CL
Project No.: 18810201-38224 Remarks:
Project: H.0.D. LANDFILL RI/FS Anticoch, Illinois TESTED EY CL<

O Sample:

Date: 6-18-93

HO-SCTP?-28"

CHECKED BY(y <,

THC.

GRAIN SIZE DISTRIBUTION TEST REPORT
MaRZ% N

APPROVED By \(SIL




APPENDIX D-2

BOUTWELL TEST DATA



HOD LANDFILL
ANTIOCH, ILLINOIS
BOUTWELL NO. 1

| ! :
e e en e | ' | | ; | ! i : ;
R 11 R ; : ; : ! Apparent
i Tlmc_ Rt | Refilled to Change | Temp | Viscosily Ratio ! Z . Ra | bl : d ‘ D i HI1 H2' 'lCIapschinw: Vertical Conductivity
‘Date _heimin | em an cam °c | Rt em ! em I em : o ! cam Gl [ em em sec em/see
6/15/93 | 9:10AM |85 _ T 1 158416612030 1.8 |11.40, 0.069785717 | 17042 98.32 . 1800 2.13K-05
| 940AM | 13 89.7 721 | 205 ! 1.01 5841 6.6 fzo.s, 1.8 111,40/ 0.069785717  175.02 | 113.62: 1500 ' 2.031:-05
~|wo0sAM| 283 90 614 .21 | 1.02 5841 6.6 12031 1.8 11401 0.069785717 | 175.32 106.02 1800 1.991:-05
~|io3saM|207] 90 69.3 215 1 1.03 584 6.6 12031 1.8 [11.40] 0.069785717 | 175.32‘ 106.82 1800 1.981:-05
|1m:05AM| 215 90 68.5 2 1.05 5841 6.6 1203, 1.8 |11.40] 0.069785717 | 175.32 | 108.62 1800 . 195805
:3saMl233 90.4 66.7 22 1.05 5841 6.6 203] 1.8 {1140/ 0.069785717 | 175.72 " 109.02 1300 1.941-05
~|1205PM|237] 902 667 | 22 i 1.05 5841 6.6 2031 1.8 {1140 0.069785717 | ' '
137PM_ [ 89.3 2 | 11 5847 66 12031 1.8 [11.40] 0.069785117 | 17062 113720 1800 1.831:-05
60.9 245 111 15841 6.6 | 20.3| 1.8 [11.40, 0.069785717 } 17532 116.62 1800 1.751:-05
587 1 25 i 112 5841 6.6 1203 1.8 [11.40| 0.069785717 | 17532 119.02; 1800 1.681-05
bos63 po2ss 113 s8.4] 6.6 1203 | 1.8 [11.40! 0.069785717 | 175.62} 119.52 1800 1.691:-05
7PM | 34. 0 56.1 26 115 58.41 6.6 | 203 ] 1.8 {11.40] 0.069785717 | 17532} 121.12¢ 1800 1.65E-05
 |ao7PM |358| 90 | 542 26 | 115 5841 6.6 | 203| 1.8 [11.40] 0.069785717 | 175. 327122521 1800 ! 1.601:-05
~ la3rpM |372] 90 528 26 115 5841 6.6 1203 1.8 111.40{ 0.069785717 | 17532 120.621 1920 1.561:-05
| 500PM [353] 900 | 547 | 255 1 113 58.4] 6.6 12031 1.8 'n 40 0.06978S717 | 17542 | 125.32 1740 | 152805
5:38PM | 40 | 902 so1 | 25 | 112 584 6.6 12031 1.8 '11.40, 0.069785717 | 17552 124.52) 1800 1.4913-05
8 PM_| 39.2 90.2 51 24.5 f 111 58.4] 6.6 12031 1.8 '11401 0.069785717 | 17552 126.62| 1800 1431505
_» 6:38PM |413| 902 | 489 24| 1.1 58.4] 6.6 {2031 1.8 111.40] 0.069785717 | 175.52; 125.82] 1800 1421505
7:08PM_| 40.5 9.1 | 497 23 1 107 |ss4leel203] 18 . 40‘ 0.069785717 | 175.42: 126.82 1800 1351505
| 7:38PM [415 48.6 215 : 1.03 sa.4i’ 6.6 {2031 18 {11. 40/ 0.069785717 | ? ‘
: | ;
616193 | 751AM | %0 | 155 | 0.89 5847 6.6 203 1.8 ?1:.40.‘ 0.069785717 | 175.32 132.621 1800 | 9.631:-06
| 821AM |473] 902 | 427 17 ! 1093 5841 6.6 {20.3| 1.8 |11.40 0.069785717 | 175.52 134.22] 1800 | 9.67F-06
o 8SIAM [48.9] 903 | 413 18.5 | 0.96 s84! 6.6 203 18 11140 0.069785717 | 175.62 134.02; 1800 1.011-05
. lsaaM{487| 90 416 | 19 097 58.4] 6.6 [ 203 1.8 11,40, 0.069785717 | 175.32} 135.221 1800 | 9.77E-06
1 951AM (499 902 40.1 19.5 0.99 5841 6.6 lzo.s 1.8 In.4ol 0.060785717 | 17552 136.02] 1800 | 9.79E-06
. {1021AM{507] 902 395 | 205 1.01 584 6.6 ,20.3| 1.8 |11.40 0.069785717 [ 175.52{ 13542 1800 1021505
~|ostaM|so1] 903 40.1 21 102 5841 6.6 |203 1.8 |11.40] 0.069785717 | 175.62} 136.22| 1800 1001305
L 11:21AM | 509 T90.1 39.4 25 | 1.06 ‘58.4} 6.6 12031 1.8 [11.40] 0060785717 | 175.42 135.021 1860 1.0413-05
|1s2AM 497|903 | 404 24 1.1 15841661203} 1811, 40 0.069785717 : 175.62 13642, 1800 1.08:-05
L J222pM|stal 904 | 392 ! 25 | 1.12 Psga! 6.6 | 201; 1.8 {11,401 0.069785717 | 17572 136.920 1800 1.O8E-0S
B | 12:52PM [ 51.6[ 902 388 | 255 113 ts8al 66 i203] 1.8 1140 0.069785717 | 175,527 137321 1800 1.0815-05
C | r2z2eM| 52 82 | 26 E I1s .53.4{ 6.6 203! 1.8 fn.w! 0.069785717 | ' '
i !
s | | i | ! i i ‘ : !
CCH/jrs/BER/DIN
[J:10010201/Bout.x1sN10D1 xls] Page |




i

HOD LANDFILL
ANTIOCH, I1LLINOIS
BOUTWELL NO. 2

! ; ' : ' . ; Apparent

| Time _-_i(t' ”:ACAhangc ~Temp | Viscosity Rmiué Z | Ral b1 d D Gt . HU . H2' Flapsed Time Vertical Conductivity
.M,,i_,l'r‘"‘i“ Jeam | em °C Rt com | omiem i oan o oan ! fem ! oem sec ' cn/see
6/15/93 | 8:00 AM | 67.1 18 0.95 {30.8131.1, 33 : 1.8 1140 0.074160171 | 162 1614 = 3540 7.38E-08
8:59AM | 66.5, 060 | 20 | 1.00 130.8,31.1, 33 ; 1.8 ‘11.40! 0.074160171 © 161.4 © 1609 ' 3840 5.9913-08
10:03AM| 66 | 0.50 21 1.02 130.8 311733 F 18 11.40: 0.074160171 ' 160.9 | 1603 3600 7.85K-08
11:03 AM | 65.4| 0.60 22 1.05 30.831.1| 33 | 1.8 [11.40, 0.074160171 | 1603 | 160 | 3600 | 4.05E-08
12:03PM | 65.1| 0.30 22 1.05 130.8131.1( 33 { 1.8 :11.40° 0.074160171° 160 ! 1593 | 5460 6.251:-08
1:34PM | 64.4| 0.70 24 1.10 130.8] 31,1 33 | 1.8 [11.40 0.074160171 | 1593 | 1589 | 3600 5.701-08
2:34PM | 64 | 0.40 25 ! 1.12 130813011 33 | 1.8 11.400 0074160171 | 1589 | 1585 3600 ! 5.8215-08
1 3:334PM | 63.6] 040 26 ; 115 E30.8 311, 33 ' L8 [11.40] 0.074160171 ° 158.5 | 1584 | 3600 | 1.50K-08
1 4:34PM 6357 010 | 26 1.15 P30.831.1, 33 ° L8 11.40 0.074160171¢ 1584 | 1581 = 3600 | 4.49E-08
| s34PM |63.2] 030 | 25 ! 112 [308!31.1] 33 | 1.8 {11.40! 0.074160171 ! 158.1 | 157.8 | 3600 4.38K-08
- 's3aPM |629| 030 | 24 | 1.10 £30.8(31.1; 33 | 1.8 '11.40] 0.074160171 ! 157.8 | 157.5 | 3600 4.31E-08
________ [ 734PM [626| 030 | 215 | 103 [308 3111 33 | 1.8 [11.40[ 0.074160171 i 157.5 | 1539 87240 | 2.021:-08
6/16/93 | T48AM | 59 | 3.60 | 15.5 ; 0.89 | 30.8 31.1% 33 | 1.8 111.40; 0.074160171 | 153.9i 153.6 .« 3600 3.5813-08
. |.B48AM | 587} 030 | 1RS 0.96 130.8[31.1) 33 | 1.8 11.40} 0.074160171 | 153.6 ; 153.2 3600 5.161:-08
| 948AM | 583 040 | 195 . 0.98 130.831.1) 33 ' 1.8 '11.40] 0.074160171 | 153.2 1 152.9 | 3600 3.961:-08

| 10:48 AM | 58 | 0.30 21§ 1.02 130813111 33 | L8 '11.400 0.074160171
CCH/jrs/BER/DIN
[1:10010201/Bout. xIw/11OD2.xls| Page




HOD LANDFILL
ANTIOCH, ILLINOIS
BOUTWELL NO.3

f ! : Lo 1 ;

- i l | } I ! ! , X ' : Apparent

) Time Rt | Change | Toup f Viscasity Ratio | 7/ Ra : bt | d : A Gl ; Hr . H2'  Elapsed 'l'imc‘: Vertical Conductivity

Date | hemmin | em an °C ‘ Rt v[ an | cm : o ' cm om ’ i an | ocm see cmsee
6/15/93 | 8:14 AM | 87.5 18 0.95 D40l 21 0305 1.8 1140 0.073585567 180 11793 3780 7.21E-08
9:17 AM | 86.8 0.7 20 f 1.00 Par |t 13051 1.8, 11.40{ 0.073585567 I 179.3 178.9 3180 S.AT7EE-08
10:10 AM |_86.4 0.4 21, 1.02 41 } 21 13051 1.8 :H.JOQ 0.073585567 l 178.9 | 1784 3600 5.841:-08
J1LI0AM | 859 0.5 22 1.05 41 . 21 | 3051 1.8 ;yll.40i 0.073585567 ! 178.4 1 1781 3600 3.611:-08
12:10 PM 85.6I 0.3 2 1.05 41 ] 21 ;305! 1.8 111.40; 0.073585567 } 178.1 V1776 . 5400 4.02L-08
1:40PM | 851, 0.5 24 1.10 I B 3().5! 1.8 311,405 0.073585567 ; 177.6 l 1772 3600 5.07E-08
2:40PM | 84.7 0.4 25 l‘ 1.12 41 121 30.5; 1.8 ;H.J()j 0.073585567 ; 177.2 ; 176.9 3600 3.88E-08
. 1 3:40PM | 84.4 03 26 : 1.15 41 1 21 (305 l 1.8 !HAO% 0.073585567 | 176.9 i 176.6 3600 3.99:-08
o 4:40PM [ 8411 0.3 26 | 115 i 41 | 21 130.5¢ 1.8 ;H.dO' 0.073585567 : 176.6 [ 176.3 3660 3.9315-08
| Ss41PM |838] 03 25 {12 41 1 21 30.5< i.8 111.401 0.073585567 | 176.3 | 175.9 - 3600 S.20E-08
| 641PM {834] 04 | 24 | 1.10 41 1 21 1305} 1.8 [11.40! 0.073585567 f 175.9 | 1754 . 3600 6.40E-08
| 7.41PM | 829, 05 215 | 1.03 v 41 ] 21 [30.5) 1.8 [11.40! 0.073585567 | 175.4 | 171.1 . 87180 2.16E-08
6/16/93 | 7:54 AM | 78.6| 4.3 155 | 0.89 ETREIN 3051 1.8 '11.40 0.073585567 | 171.1 ‘) 1706 : 3600 5.32L-08
______ 8:54 AM | 78.1 0.5 18.5 I 0.96 i 41 | 21 {3050 1.8 11.40] 0.073585567 | 170.6 L1704 3600 2.30L-08
1 95AM 1 T19) 0.2 19.5 I 0.98 \ 41 1 21| 30.51 1.8 111.40: 0.073585567} 170.4 ' 170 3600 4.711:3-08
10:54 AM ! 77.5 04 | 21 ! 1.02 P41 1 21 130,57 1.8 111.40° 0.073585567

CCH/jrs/BER/DIN
[J:10010201/Bout. x1w/11ON3.xls)
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HOD LANDFILL
ANTIOCIH, ILLINOIS
BOUTWELL NO. 4
: ; : ' " [ ! H i H .

B e \ i : | ) . & . f ) i ) Apparent
Tlmc | Rt | Change |Temp] Viscosity Rn(io! Z i_l{ag bl [ d b Gl C b H2' Elapsed Time! Vertical Conductivity

Datc | brmin | em | ean | °C | Rt jem o cmioom . oan oo oo oam o sec cm/see

6/15/93 | 8:20 AM | 88 18 | 0.95 | a0 130.5]30.5¢ 1.8 11.40) 0.073585567 189 | 1882 © 3600 8.2415-08

" lo2AM |87.2] 08 | 20 | 1.00 | 40 |30.5,30.5: 1.8 [11.40 0.073585567 | 188.2 | 187.5 | 3120 8.79E-08

10:12AM | 86.5] 0.7 21 | 1.02 | 40 130.5!30.51 1.8 [11.40; 0.073585567 | 187.5 ' 186.8 ' 3600 | 7.801-08

C |ii2am|sss) 07 | 22 1.0S | 40 {30.5[30.5. 1.8 [11.40° 0.073585567 | 186.8 | 186.1 . 3600 8.061:-08

l1z12pMI 85| 07 22 ! 1.05 ' 40 130.5{30.5: 1.8 {11.40; 0.073585567 | 186.1 , 185 5400 ' R 4RE-08

1:42PM | 84 | 1.1 24 | 1.10 L 40 |3o.5 30.5! 18 Il40I0073585567x 185 | 184.5 | 3600 ! 6.091-08

] 2:42PM | 83.5| 0.5 25 | 112 140 130.5]30.5; 1.8 11.40; 0.073585567 ! 184.5 | 183.8 3600 8.701-08

) 3:42PM | 828| 0.7 26 | 1.15 ' 40 130.5]30.5] 1.8 ~|140, 0.073585567 | 183.8 . 183.1 3600 897108

4:42PM | 82.1] 0.7 26 115 . 40 130.5|30.5 1.8 {1140} 0.073585567 | 183.1 ; 182.6 3660 | 6.321:-08

S43PM | 8LG6| 0.5 25 | 112 | 40 [30.5]30.51 1.8 '11.40] 0.073585567 | 182.6 | 1¥2.1 = 3600 | 6.281:-08

o 6:43PM | 81.1] 0.5 24 | 1.10 | 40 [30.5(30.5] 1.8 11.40! 0.073585567 | 182.1 | I8LS 3600 7.4213-08

T "l7a3pm 805! 06 {215 1.03 ' 40 |30.5[30.5( 1.8 ll4010073585567‘ 1815 | 1766 87180 ' 2.3RE-08

6/16/93 | 7:56 AM [ 756 4.9 1,5.;,. 0.89 | 40 {30.5]30.5, 1.8 11.40. 0.073585567; 176.6 | 175.3 3600 1.34E-07

 1856AM [743] 1.3 | IRS | 0.96 } 40 130.5/30.5' 1.8 . 1140' 0.073585567 | 175.3 | 174.6 3600 | 7.855-08

T leseaM 361 07 19.5 | 0.98 | 40 130.5130.5] 1.8 i11.40! 0.073585567 ! ' '

CCHIjrs/BERIDIN
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i HOD LANDFILL
ANTIOCH, ILLINOIS
BOUTWELL NO. §

| | : T | ~ ;

) o ! i | ; : : ' ‘ ; Apparent
o _ j"hmc | Rt | Change | Temp !Viscosity R:utio; 7z | Ra) bt ' d | D ‘ Gl1 POHL ., H2' Klapsed Time, Vertical Conductivity

_Date | hr:min | cm m °C Rt jan | oem | cm o oom o om I m ! an see ‘ cm/sec
6/15/93 | 8:24 AM | 87.8 | , 18 | 0.95 127.5] 42.5 2297 1.8 [11.40{ 0.071068351 | 180.7 | 171.7 ' 3600 | 9.58K-07
1 924AM | 788 9 20 | 1.00 27.5!42.5|22.9; 1.8 |11.40' 0.071068351 | 171.7 | 1647 3000 | 9.861i-07
10:14AM| 708} 7 1 21 1.02 27.5!42.5122.9 | 1.8 |11.40; 0.071068351 | 164.7 | 1569 3600 9.775-07
) 1AM 64 | 78 | 22 1.05 27.5|42.5| 22,91 1.8 '11.40! 0.071068351 | 156.9 | 150.2 = 3600 | 9.051:-07
} | 12:14PM | 57.3) 6.7 22 | 1.05 27.5(42.5|22.9| 1.8 {11.40{ 0.071068351 | 150.2 = 140.4 | 5460 | 9.221:-07
. 1:45PM | 47.5| 98 | 24 | 1.10 27.5142.5122.9! 1.8 !11.40 0.071068351 | 140.4 | 134.7 ; 3600 | 9.00E-07
2:45PM [41.8; 5.7 25 112 27.5142.5122.9! 1.8 111.40! 0.071068351 | 134.7 | 1293 ' 3600 | 9.05E-07
| 345PM [3647 54 26 115 27.5]42.5] 2297 1.8 i11.40{ 0.071068351 | 129.3 ~ 1244 | 3600 8.7713-07
4:45PM {315 49 | 26 1.15 27.5]42.5/229; 1.8 :11.40! 0.071068351 | 1244 120.4 3600 7.421-07

5:45PM 275 . 4 25 1.12 27.5142.5122.9 1.8 11.40 0.071068351 |
| s49rM | 87.5] 25 | 112 [27.5] 42,5229 1.8 :11.40! 0.071068351 | 180.4 ' 172.9 3360 1.0115-06
L 645PM | 80 | 75 | 24 110 [27.5[42.5[22.9{ 1.8 111.40. 0.071068351 | 172.9 | 1656 3600 . 9.37-07

_l74sPM [727] 73 21.5 1.03 27.5{42.5[229° 1.8 '11.40! 0.071068351 ; _ ;
6/16/93 | 8:00AM 8741 ! 155 | 089 27.5|42.5122.9; 1.8 [11.40: 0.071068351 | 180.3 | 173.6 | 3600 | 6.65E-07
| 900AM (80.7| 67 | 185 | 096 27.5|42.5}22.9| 1.8 [11.40/ 0.071068351 | 173.6 | 167.5 3600 6.781:-07

10:00AM 1 746! 61 | 195 0.98 27.5142.5122.9! 1.8 '11.40: 0.071068351 | ‘ '

CClVjrs/BER/DIN
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HOD LANDFILL
ANTIOCH, ILLINOIS
BOUTWELL NO. ¢
~ L o |
I , ' . ' . . 1 : ‘ | Apparent
~ :_-;_ 'h!nc_‘ Rt | Change iTcmp t Viscosity Ratio ; 7 "Ral b1 ¢ D Gl I TR | X _Elapsed Time! Vertical Conductivity
Date | brmin | en | em | °C | Rt | on | em | on | am: em Coem L oam | see ensee
6/9/93 | 1:18PM |85.5] | 26.5 | 1.16 [415| 14 | 124.5) 1.8 [11.40] 0.07931222 | 265.5 ' 2652 1800 | 5.781:-08
o ‘1:48PM |852| 030 | 26.5 | 1.16 {41.5] 14 1124.5] 1.8 111.40; 0.07931222 | 265.2 ' 2645 3600 6.751:-08
| 248PM_|845] 070 | 265 | 1.16 [41.5| 14 {12450 1.8 (11,400 0.07931222 | 264.5 | 263.9 3600 5.80K-08
1 3:.48PM {839 060 | 26.5 | 1.16 tars| 14 [124.5! 1.8 111400 007931222 ’ 263.9 | 2633 - 3600 | 5.821:-08
4:48PM | 8331 0.60 | 265 1.16 tars! e ti2as] s innaol 0.07931222 | 263.3 1 2627 1 3600 | 5.831:-08
5:48PM ) 8271 0.60 26.5 l' 1.16 l}4].51 14 i 12451 1.8 '11.40. 0.07931222 P 262.7 C 2624 - 3600 . 5.841:-08
) | 6:48PM | 82.1 0.60 26.5 i 1.16 :41.5 14 ll24.5! 1.8 !ll.403 0.07931222 ! 262.1 © 2549 : 92400 2.77-08
6/1093 | 8:28AM | 74.9| 7.20 | 225 ' 1.06 CALS! 14 ({12450 1.8 11400 0.07931222 { 2549 © 2543 3600 . 5.501:-08
928 AM | 74.3| 060 | 255 1.13 CALSE 14 [ 12450 1.8 '11.40] 0.07931222 ¢ 2543 | 254 3600 2.9415-08
~|10:28AM| 74 | 030 | 265 ! 1.16 ALST 14 1205, 18 111400 0.07931222 | 254 2536 3600 | 4.0313-08
~l128aM| 7136 o040 | 28 ' 1.20 LS|4 [ 124518 111,40, 0.07931222 : 253.6 | 2533 3600 3.135-08
777777 112:28PM | 733] 030 | 29.5 1.24 L4151 14 [ 1245, 1.8 111400 007931222 | 2533 ! 25320 3600 . 1.08E-08
1:28PM | 73.2] 0.10 30.5 ] 1.26 D4150 14 1 124.50 L8 '11.40; 0.07931222 )
. CCH/jrs/BER/DIN
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HOD LANDFILL
ANTIOCI, ILLINOIS
BOUTWELIL NO. 7
S ) i : j » ! )
o | A | ‘
I A T ) } o ! | : ! | | _ f Apparent
o Time Rt Change | Tamp Viscosity Ratio i Z ! Ra j bl d , D, Gl i H1 H2'  Elapsed Time, Vertical Canductivity
_Date | hemin | em | oem 1 2C Rt Lom ) ocmooom o oom | am [ em  an  sec an/see
6/9/93 | 11:135AM | 83.8| 26.5 1.16 I 40 ’ 17 173.771 1.8 {11.40: 0.078031456 | 214.5 - 2133 ~ 3600 141607
] 12:35PM | 82.6; 1.20 26.5 1.16 40 ' 17 §73.7j 1.8 111.40? 0.078031456 ¢ 213.3 C2124 3600 1.06):-07
| 13s5pM |81.7] 090 | 265 1.16 | 40 ] 17 1737, 1.8 |11.40; 0.078031456 | 212.4 . 211.4 3600 119107
~T23spem [807] 100 | 265 116 £ 40 1 17 173.7° 1.8 141,40 0.078031456 | 2114 211 | 3600 476108
_1.3:35PM {803} 040 | 26.5 1.16 ! 40 l 17 : 73.7 1.8 !11.403 0.078031456 1 211 210.2 3600 9.551:-08
] 4:35PM | 795 0.80 26.5 1.16 | 40 |17 P73.7 L8 111.40, 0.07803l4SGE 210.2 © 209.4 . 3600 9.591:-08
_5:35PM | 78.7 0.80 26.5 1.16 P40 | 17 ;73.71 1.8 311.40' 0.078031456 : 209.4 . 208.4 3600 1.201:-07
L 6:35PM | 77.7 1.00 26.5 1.16 i 40 l 17 .i73'7~1 1.8 '!ll.405 0.07803I4563 208.4 2075 ¢ 3600 1.09:-07
7:35PM | 76.8 0.90 26.5 1.16 i 40 17 173.7. 1.8 '11.40° 0.078031456

CCH/jes/BERDIN
{3:10010201/Bout. xIw/1 101 7.x1s}
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B D;le» _he:min | am |

6/10/93 | 12:03 PM | 88.4.
| 12:20PM | '69.1]

e 1:20PM | 31
e .| 2:20PM | 4l
|.3:20PM | 40

4:20PM | 42.5

6:20PM | 42.5
7:20PM | 433

|- Time | Rt | Refilledto

m

89.5
T 896
895

82

89.6

_89.7
89.6

;-_(-:lm“l}g-c- -

_.m

193
38.1
“ags
49.6
41,
42.7
7.1
46.4

Viscosity Ratio
Rt

123
1.24
1.27
1.31
1.29
.28
1.25
1.23
1.17

HOD LANDFILL

ANTIOCH, ILLINOIS

BOUTWELIL NO.8
CT

L

| :

| |

|

:

Z | Raib1] o4
an | cm | oan | an
40 [21.7]889] 2.2
40 |21.7188.9] 2.2
40 121.7)88.9] 2.2
40 121.7]88.9] 2.2
40 |21.7]88.9] 2.2
40 [21.7]889] 2.2
40 2171889 2.2
40 121.7{88.91( 2.2 |
| 40 12170889 2.2 |

D
an

11.40
11.40
11.40
11.40
11.40
11.40
11.40
11.40

Gl

0.117367218 |
0.117367218 |
0.117367218 |
0.117367218 i
0.117367218 |
0.117367218 |
0.117367218 !
0.117367218 |

H2'

com

219.7
181.6
191.6
190.6
193.1
189.9

193.1 !

193.9

glilnpscd Time:

1
i
!
i
|

see

1020

3600

3600
3600
3600
3600
3600
3600

|
1

Apparent
Vertical Conductivity

{.191-05
7.701:-06
9.341:-06
9.881:-06
9.161:-06
8.46L-00
8.89I:-00
8.601-06

CCH/jrs/BER/DIN
[J:10010201/BOUT.xiw/11ODS xIs]
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HOD LANDFILL
ANTIOCH, ILLINOIS

BOUTWELL NO. Y
Lo P

R | Lo : .

- I o ) L ! v ! ! ; ' ' ! Apparent
| Time | Rt | Refilledto | Change | Temp | Viscosity Ratio Z | Ra k bt o4 ‘ D ' Gl H1 H2' !lilapsc(l 'l'imc: Vertical Conductivity

_Date | bhr:min | an _am g C f Rt ﬂl_!l an | «m : an em ) an - oom : sce cm/see
6/10/93 | 8:15AM 1 85 | 2y 1.05 41 : 61 ! 101.6] 2.2 le.‘lO; 0.117853123 © 288.6 . 219.1 . 1800 1.89E-05
1 845AM | 155 87 C 695 | 225 ] 1.05 a1 | 61 [101.61 2.2 111.40} 0.117853123 | 290.6 © 227.1 | 1800 1.701-05
| 915AM [235] 88 635 | 235 | 1.09 41 | 61 '101.6} 2.2 |11.40) 0.117853123 ¢ 291.6 = 232.1 | 1800 1.63-05
_ | 945AM 1 285| 884 59.5 | 255 | 113 41 | 6 ' 101.61 2.2 ll].40i 0.117853123 * 292 2348 ¢ 1800 1.611-05
1 10:15AM [ 31.2] 884 57.2 26 { 1.15 | 41 E 61 | 101.6! 2.2 111.40; 0.117853123 | 292 © 236.1 ! 1800 1.60I-05
| 1045AM | 325 884 - 559 26.5 i 1.16 | 41 6l | 101.6{ 2.2 !‘H.JOj 0.117853123 © 292 . 2369 - 1800 1.591:-08
| 11:15AM ] 333 88.4 55.1 27 ‘ 1.17 ] 41 | 61 ! lOl.()i 2.2 1!1.40! 0.117853123 292 238.1 | 1800 1.56E-05
- 11:45AM | 34.5 88.4 53.9 28 1.20 41 © 61 1016, 2.2 ;ll.~l()1 0.117853123 ¢ 292 | 239.3 | 1800 1.561:-05
| 12:15PM | 35.7 88.4 52.7 29 ; 1.23 41 . 61 } 101.61 2.2 HIAO' 0.117853123 292 239.2 ! 1800 L611:-05
12:45PM {356 87 528 29.5 1.24 41 : 61 | 101.6] 2.2 lll.40, 0.117853123 1 290.6 238.9 ! 1800 1.591:-08

1:15PM | 353 51.7 30 1.25 41 ' 61 ¢ lOl.(;l 2.2 111.40] 0.117853123 . ‘

CCHYGrs/BERIDIN

{1:10010201 Mout x1w/HOD9.xls]
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ks . . . : .

HOD LANDFILL
ANTIOCH, ILLINOIS
BOUTWELL NO. 10

- ' IR T R 1

- I ! ! : ! i '
L : i ! . ) Apparent

77 ’A ) Tim'cra Rt ~ Change V'Al'emp; Viscosity Ratio Z | Ra : bl ! d ' )] ; Gl ¢ H2'  [Elapsed Time'  Vertical Conductivity

Date i hrmin | en | am | °C Rt on | oem oem i oom ! oam Lem em sec cmi/see
61993 | 1:00PM | 86.3| 26.5 1.16 42.5] -5 [83.8' 1.8 [11.40] 0.07840977 i 207.6 ' 207.4 ' 1800 4 87E-08
7 Ti30pM 861 0.0 2.5 | 1.16 45| -5 383.8? 1.8 [11.40' 0.07840977 | 207.4 . 207 ; 3600 4.881:-08
T Tl 230PM [85.7] o040 | 265 | 116 425| -5 | 83.81 1.8 [11.40; 0.07840977 i 207 | 206.6 . 3600 4.891-08
330pM |853] 040 | 265 | 116 42.5] -5 |83.8] 1.8 [11.40] 0.07840977 | 206.6 | 206.2 | 3600 4.901:-08
 430rM [849] 040 ze.shf 1.16 42,51 -5 |83.81 1.8 11400 0.07840977 | 206.2 ' 205.8 - 3600 4.911:-08
" | s30pM [84.5] 040 | 265 | 1.16 425 -5 (8381 1.8 [11.40: 0.07840977 : 2058 | 2052 | 3600 7.381:-08
7 e3orm ['839) 060 | 265 | 116 42.5| -5 183.8) 1.8 [11.40 0.07840977 | 205.2 | 200.1 92400 2.4815-08
6/10/93 | 8:10AM | 78.8| S50 | 22.5 | 1.06 L4251 -5 |83.8) 1.8 |11.40' 0.07840977 | 200.1  199.7 © 3600 1.621-08
| 9%10AM [78.4] 040 | 255 |' 1.13 42,51 -5 183.8: 1.8 |11.40; 0.07840977 | 199.7 1994 | 3600 3.701:-08
. |lo10AM|78.1] 030 | 265 1.16 25| -5 |838) 1.8 111400 0.07840977 | 199.4 1 199 3600 5.071:-08
T i0aM| 777 0400 | 28 | 1.20 42.5) -5 838 18 |1140. 0.07840977 | 199 1987 | 3600 3.9415-08

12:10PM | 77.4 0.30 29.5 1.24 (4251 -5 183.8' 1.8 i11.40° 0.07840977

CCH/jr/BER/DIN
[J:10010201/Bout. xIw/[HHOD10.x1s}
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APPENDIX E

LEACHATE PIEZOMETER LANDFILL GAS WELL BORING LOGS
AND WELL CONSTRUCTION DETAILS



APPENDIX E

LEACHATE PIEZOMETER AND LANDFILL GAS WELL BORING LOGS/WELL
CONSTRUCTION DETAILS

Soil Borehole Logs
LP1
LP2
LP3
LP4
LP5
LP6
LP7
LP8
LP9
LP10
LP11
LP12
LPI13
LP14

Leachate Piezometer Detail
LPl
LP2
LP3
LP4
LP5
LP6
LP7
LP8
LP9
LP10
LP11
LP12
LP13
LPi4



SITE NAME AND LOCATION H.Q.D. Landfill - Antioch, ORILLING METHOO: 10 1/4" ID HSA BORING NO.
1llinois LP1
SHEET
SAMPLING METHOD: 2" ID SPLIT SPOON 1 o 1
DRILLING
START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/MW TIME
NORTHING 2116410.7 EASTING  1050909.7 OATE DATE DATE
DATUM ELEVATION 775.6 CASING DEPTH 4/27/93 | 4/27/93
ORILL RIG CME 75 SURFACE CONDITIONS GRASS COVERED LANDFILL CAP
ANGLE Vertical BEARING  weeeee
SAMPLE HAMMER TORQUE FT-LBS
2 2 X Ulre TEST RESULTS
-0 Ru x| > |82 X
TwH  |x| @ SAMPLE NUMBER we| - | Ok o
- (= wi! a -~ o N9 - N]ON)| >
auca N\ E g1 2 AND a vig< zla ™ w -
w_=> Yo 10| > To| 2 |30 ||lxu|nr - iHolan
sz | 2% 185 DESCRIPTION OF MATERIALS RN I E i e i
w 43 o | p© CO(HH|IJH o | Fu
~ © o IolJaJd]laJ|lwnolor
— 2% FILL: Brown Clay Cap -
= 2 -
—
E 7716 : : p-
.E_ s 770.6.] ! glafck Clay Cap Material I
e cluse 3
= E
= ; =
— e i
— 10 312 | R ss - -
- 1315 FILL: Refuse - Paper, Metal, Plastic, Cloth, Etc. —
. 3
— .o T Wet Black Muck and Garbage at Approximately 14' 15% —
:— 15 s742 1 : 2| LEL Pulling Center Bit sS 3 _
— t Refuse - Metal Plastic, etc. —
= 20 99910 | 4 .M 31 Refuse Mostly Wood and Black Wet Material sS E -
— 752.6. i —
— Y Cuttings Changed Color From Black to Brown at -
— Approximately 23 feet -
=% ss = -
- - 50 4 I&Bnes }‘o Cl?carsc Slfnd Layle/rsat %;"1. I}rmwn l§_ilty CLCAOY —
. 748.6 , Silty Lenses Present - 1/4" Trace Fine to Coarse -
5, 3465 |46 i s _\éa_md 1 ss = _
= 246 Gray Clayey SILT (ML) Trace Fine to Coarse Sand —
= End of Boring at 29 Feet I
— 30 Leachate Piezometer Set at 20.31 Ft ]
- PID = None Detected —
- b
— 35 —]
= -
Loceep BY _SJC oritLING coNTR_E & F
scatate 12, et DATE _9/17/93 _ cux'p sy _DAP CHAS. MARKGRAF

1N \AJAAY




o S

[ SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOO: 10 1/4" ID HSA BORING NO.
! Illinois LP2
. SHEET
SAMPLING METHOD: 3" OD SPLIT SPOON 1 o 2
; DRILLING
A START FINISH
| BORING LOCATION: WATER LEVEL TIME TIME
i+ SE 174 of SE 1/4 of Section 8 , T 46 N, R 10 E/NV TIME
NORTHING 2116428.7 EASTING 1051349.0 DATE DATE DATE
DATUM ELEVATION 785.8 ASING DEPT 4/29/93 | 4/30/93
"orILL RIG CME 75 SURFACE CONDITIONS GRASS COVYERED LANDFILL CAP
ANGLE Vertical BEARING  eeeeee
SAMPLE HAMMER TORQUE FT-LBS
. g 5 & | X _ w ko TEST RESULTS
Twe wa_’ %l 3 SAMPLE NUMBER §;‘ - EE X ) RET
aug S |3 8 AND i lelag Zla™l8% 0L
[ - | ol d - [+ %]
azu g"’ Sl o DESCRIPTION OF MATERIALS gz| o gz We IH|an|osur
i R € p0||co|mr|dnlace]|i
~ o (<] J Il JaloeJlwwo] o
- Grass Surface
= Brown CLAY (CL) Trace to Some Gravel, Landfill Cap
C Material
E 781.8]
s
b Black Clay and Refuse
E_ Bilind Drill to 20 Feet
E 10 —
:
-
= p=
— 1
-
E 15 -
E : = s
£ 4s66 |softiiill 1] Refuse ss = -
— —
= :
2 =
=3 60/4in. | 20 2| Refuse ss = -
— -
E E
= 0 =
- 100/14" | 25 3| Refuse §S = -
= =
E S
- 1211 |50 4| Refuse SS — -
- 1314 -
= =
— 7458
Loceep Y _PMS pritLInG coNTR _E & F
ferotate 12 s DATE 9/17/93 cux’o gy _DAP BRANDON POWERS

1M \AJAR1




; SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, SHEET BORING NO.
| Ilinois 2 or 2 LP2
FRERR NEEE TEST RESULTS
L8 | "2 (x| SAMPLE NUMBER EElea|l ® o
N N
oL g QE gl 2 AND tol 2 ‘>’g rz% 2 Eu— E: @ v
12} o > <Z| p= 4 =
szu | 34 |85 DESCRIPTION OF MATERIALS SZu|dz||upian|enloz ey
w ) o €| go||lacclmr|okrlaa|mw
~ o o Il JI{0 IO 0K
lg 11 (50 5| Gray Silty CLAY (CL), Trace Gravel SS -
1314
710 1001 6 S§S -

7418

End of Boring at 44 Feet
Leachate Piezometer Set at 35 Feet
PID = None Detected
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724714 510 |66 J} 3| Gray Clayey SILT (ML) SS

1918 Lo Fine to Coarse SAND and Fine GRAVEL (SP/GP), Clay
e Lens at Approximately 31.3°
15-50% LEL From Auger Head

7432] 910
4211 99

(%4
n

ch to Coarse SAND (SP) Grading to Fine to Medium

\5 15% LEL in Augers /

End of Boring at 37 Feet
Leachate Piezometer Set at
S Feet
PID = None Detected

P
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| SITE NAME AND LOCATION H.Q.D. Landfill - Antioch, ORILLING METHOD: 10 1/4" ID HSA BORING NO.
. Ilinois LP3
i SHEET
SAMPLING METHOD: 2" OD SPLIT SPOON 3" OD 1 o 1
i SPLIT SPOON (30 -32 FT) DRILLING
START FINISH
' BORING LOCATION: WATER LEVEL TIME TIME
i SE 1/4 of SE 1/4 of section 8 , T 46 N, R 10 E/N TIME
NORTHING 2116428.7 EASTING  1050318.9 DATE DATE DATE
DATUM ELEVATION 778.1 CASING DEPTH 4/28/93 | 4/28/93
! ORILL RIG CME 75 SURFACE CONDITIONS  GRASS COVERED LANDFILL CAP
ANGLE Vertical BEARING  =eeee
SAMPLE HAMMER TORQUE FT-LBS
LE O ES X NEE TEST RESULTS
Tun z || 2 SAMPLE NUMBER Wnl k|95 X o
e e |u| @ J @ v - xlox|r>
[N T o \ < > b= AND Q Q| un< Zlo - [
gza “a ol = rgiz | g0 KW iHFlFRlHH @20
zu | 27 18| DESCRIPTION OF MATERIALS S EIEMIE R EIE IR
w 43 | <|goj|lcd|mn|nlaa|r
: ~ a : o Folaalaslvio! o
= FILL Blind Drill !o 15 Feet
- Brown Cap Clay to Approximately 5 Feet then Black Clay
= and Little cfusc to Approximately 8 Feet then more
- Refuse and Littie Clay to 10 Feet
=5 7L
asmes FILL: Black Clay and Refuse
0 ‘ =
1 ettt Refuse - Metal, Wood, Plastic, Paper, etc. and Black Clay =
15 —
ety =
20 s =
- 50 B 1| Black Wet Refuse - Paper and Wood SS o -
s 30 - 50% LEL from Auger Head and After Coliected — \-/
\VA sarn Sample s
25 , i
- 4 bt 2| Brown Clay and Black Refuse - Wood sS = -
749.6. i E
30 b =
-

LA A A A R [rerprenTeT ITHpr l‘l‘Tl‘[Tvl‘l‘l

Loseep sy _SIC pRILLING cONTR_E & F
eemtate oy et DATE 9/18/93 chk’p By _DAP CHAS. MARKGRAF
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SOIL BOREHOLE LOG

"st7e naMe anp LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD: 10 1/4" ID HSA BORING NO.
Illinois LP4
i SHEET
SAMPLING METHOD: 3" SPLIT SPOON 1 o 2
DRILLING
‘ START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/M TIME 12:30 14:00
NORTHING 2116110.6 EASTING 1051338.6 DATE DATE DATE
DATUM ELEVATION 788.9 CASING DEPTH 5/3/93 | 5/4/93
DRILL RIG CME 75 SURFACE CONDITIONS GRASS COVERED LANDFILL CAP
ANGLE Vertical BEARING  ~eeeme
SAMPLE HAMMER TORQUE FT-LBS
z | z% | S TEST RESULTS
-0 =Y - i Xk > 5Z N
Tun ok |z| o SAMPLE NUMBER whl -2 h . o
gwg | & |51 E AND s lelag|] =zla BT |EE
[%2) Q > [» ;1Y) [ R Lol - X w
SgE o 37 1)@ DESCRIPTION OF MATERIALS HA R R
\1 ~ w® |* ol® f$olubignivelor
- Grass Surface —
= Brown/Gray Silty Clay, Cap Material -
E 784.9 EJ
iy Black Clay and Refuse —
= 3
= o
= O
E— 10 -
E 15 -
= -
= =
= —
—20 —
= i~
= —
= =
= =
= =
— B 1013 | S0 1| Refuse 33 — ~
= 2122 3
= =
= 11121917 2| Refuse ss 3 -
o o
= 5768 |40 3 ss = -
= -
= ' =
— 48 |50 4| Refuse SS = -
- 1113 -
— 35 3
- -
- 78 150 5 ss a -
— —1g0) 1213 TRt Refuse -
roceep sy _ PMS oriLLING coNTR_E & F
et 2 v DATE 9/17/93 chk’p 8y _DAP BRANDON POWERS e




: SOIL BOREHOLE LOG

"SITE NAME AND LOCATION H.O.D. Landfill - Antioch, SHEET BORING NO.
Hlinois 2 or 2 LP4
i
[ 2 | zg |x Ty TEST RESULTS
EEE :: x| 2 SAMPLE NUMBER §§ - gé X ) 0
AT EHE AND NP P
I ozuw 2 19l &% DESCRIPTION OF MATERIALS gz H 32 We [ SHjanio>|wr
o _lg g <! Ja co{rmm|armlaalr-uw
~ 2] o ol Jgalad2jlnwol or
777777 Gray Silty CLAY (CL)

1114

67 100 7 SS
1213

F-S
L

742.9.

End of Boring at 46 Feet
Leachate Piczometer Set at 39 Feet
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SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD:  1025" ID HSA BORING NO.
1llinois LP5
SHEET
SAMPLING METHOD: 3" SPLIT SPOON 1 o 2
DRILLING
START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
SE 174 of SE 1/4 of Section 8 , T 46 N, R 10 E/W TIME 7:30 12:00
NORTHING 2116230.0 EASTING 1051719.6 DATE DATE DATE
DATUM ELEVATION 796.6 CASING DEPTH 4/20/93 | 4/21/93
DRILL RIG CME 7§ SURFACE CONDITIONS
ANGLE Vertical BEARING  comewe
SAMPLE HAMMER TORQUE FT-LBS
. :z; 5 Eo|x . ‘é’ s o TEST RESULTS
TwH g |z| 8 SAMPLE NUMBER wh|l - |95 x o
- W~ O wl a o \ @ [ RO [ x>
aug Ne |>) ¢ AND o (ojig< Zio H w -
w_ > “y |o]| > roiz |20 |(ewlhr|rr|lrn|en
azu z ol @ DESCRIPTION OF MATERIALS CZiH o ||WE |28 (o> Wk
F4 w 3 FZlof|(lcxlwac| T
w Jo ; €| a° CO  HH|JH|o x| K-t
~ o O IotldladJlvnoior
— Grass Surface —
- Lt. Brown Clay (CL) Some Silt and Gravel -
— 792.14 -
S Dark Gray Silty Organic Clay with Refuse —
3 -
E—IO —
— 15 —
— : —]
= -
20 =
- -
= —
— 25 s
~ -
— -
: —
— 30 =
- 510 | S0 1 Ss 3 -
— 127 Refuse ]
- -
_— 100/6> | 25 2 ss = -
- =
— 1012 |75 . 3 sS = _
- 911 3
- j =
LoGeep sy _ PMS prILLING CONTR _E & F
S DATE 9/17/93 cHx'p BY _DAP BRANDON POWERS e
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SOIL BOREHOLE LOG

Illinois 2 o 2 LP5
”~ . ) u‘ ’-
L2 | Eh T .| E[5g || TESTRESULTS
T wH r |=| 3 SAMPLE NUMBER wel - | OH o
- 7] Jm N - X ox{ >
s | 58 |3 E AND I EN T
2 ol & cz|l X
ozy 3. ol o DESCRIPTION OF MATERIALS SEZla|5=z||us|32|22|92]|Ys
w Jo « €ima® SO |HH | JH || -w
~ o) o ojdJJdladgivwe]|lor
110/7° | 70 4 SS Z
45 100/20° | 60 s ss _

=]
w

=
0 sl 1720 |80 HHl 6| Gray Clay with Gravel and Refuse ss = -
el 2118 Al Gray Coarse SAND and GRAVEL (SP/GP) 3
815 100t 7| Gray Silty CLAY (CL), Trace Fine to Coarse Sand §S — g

742.6 54 ]
End of Boring at 54 Feet -
55 Leachate Piezometer Set at SO Feet —]
3
% =
= 3
= E
— 70 =

— — Ay
= -
— —
7S —
— 80 —
- 3
—8s =
— % -
- .




: SOIL BOREHOLE LOG

| SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD:  10.25" ID HSA BORING NO.
Illinois LP6
' SHEET
i SAMPLING METHOD: 3" SPLIT SPOON 1 o 1
DRILLING
START FINISH
" BORING LOCATION: WATER LEVEL TIME TIME
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/W TIME 16:00 12:00
! NORTHING 21159902 EASTING  1051732.1 DATE DATE DATE
DATUM ELEVATION 794.6 CASING DEPTH 4/14/93 | 4/16/93
DRILL RIG CME 75 SURFACE CONDITIONS
| ANGLE Vertical BEARING  -oeeee
! SAMPLE HAMMER TORQUE FT-LBS
s E @ | x w ko TEST RESULTS
s | F (%] 3 SAMPLE NUMBER shEieat] T LlolTes
SRR AND sol2 58| 5 an| 8 (kL.
ez ‘3’ § - |8l @ DESCRIPTION OF MATERIALS rz E 3 z We|3H a0 uwk
v | 33 |¥ §la°|{s8[n5lgnlag(5

Grass Surface
Light Brown Silty Clay (CL)

Light Gray to Dark Gray Siity Organic Clay with Refuse

h]

1417 60 2 SS -
58 Refuse and Black Clay
X ! . -
% 4342 I ss -
100/7" X s SS -
40 754.6. o Refuse

813 15 6| Gray Silty CLAY (CL) SS
7526 1912 7y

End of Boring at 42 Feet
Leachate Piezometer Set at 36.5 Feet
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD:  10.25" ID HSA BORING NO.
Ilinois LP7
SHEET
SAMPLING METHOD: 3" SPLIT SPOON 1 oF 2
DRILLING
START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
SW 174 of SW 1/4 of Section 9 , T 46 N, R 10 &/W TIME 18:00 12:30
NORTHING 2116197.8 EASTING 1052105.4 DATE DATE DATE
*| DATUM ELEVATION 794.7 CASING DEPTH 4/27/93 | 4/28/93
DRILL RIG CME 75 SURFACE CONDITIONS
ANGLE Vertical BEARING  eeeeee
| SAMPLE HAMMER TORQUE FT-L8S
LZ2 | ES [T NEET TEST RESULTS
TuwH w: = a SAMPLE NUMBER W E"_:—nq * ] o
eug NT |8 E AND E lolpye Zila ¥R EF
w_> “ oo ol = EOl Z2 |1 z0 KW M e
ozu 2 o @ DESCRIPTION OF MATERIALS Lzl H|g we |OH|urlo>|w
H.I;'l 32 o ©w < 2 _,g FZ|loZE(<-lwgC | T
i | 3% |Y $|a®||sg|nn|anlse|sDr
— Grass Surface pa
- Brown Silty Clay, Trace Gravel _
=3 —
— ]
g 7897 i
- Refuse -~
= =
= E
— 15 —
- -
20 7
- 3
= =
- -
—— 100/7 | 25 B ss 3 -
= =
=% s6 |30 2 ss = -
- 1820 -
Loceep By _PMS pRILLING CoNTR_E & F
e s DATE 9/17/93 cik’'p sy DAP BRANDON POWERS o A e
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l SOIL BOREHOLE LOG

I"stTe NAME AND LOCATION H.O.D. Landfill - Antioch, SHEET BORING NO.
Minois 2 o 2 LP7
z z& X Wy TEST RESULTS
+ o W il > |22 x
T Z (Z1 2 SAMPLE NUMBER w2~ 0
Wk (1) r w @ Py o) N 174 - N [ 3N - >
A EHE: AND Eol 248 | |l |8r P |bhlan
«Z
| ezu | 22 1815 DESCRIPTION OF MATERIALS SE ni3.||ug|3p R8s uy
M E:’° x g o CO|(HH|[ IJH @ ~uw
bt Io|lgaladlvolor
S11 |45 3 ss
E 1820
E“S 1110 |75 4 ss
=30 1112 |45 s ss
- 1313
3 78 |50 6 ss
2127
60 911 |50 N 7 ss
732.7] 1315 . Refuse
4 Gray Silty CLAY to Clayey SILT (CL/ML), Trace Gravel
& 810 |50 8 S§
717 n

End of Boring at 67 fect
Leachate Piezometer Set at 61 Feet

8 & b= o 3
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch, ORILLING METHOO:  1025" ID HSA BORING NO.
linois LP8
SHEET
SAMPLING METHOD: 3" SPLIT SPOON 1 o 2
DRILLING
START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
SW 1/4 of SW 1/4 of Section 9 , T 46 N, R 10 E/ TIME 14:00 17:00
NORTHING 2116218.6 EASTING 1052519.4 DATE ) DATE DATE
DATUM ELEVATION 793.5 CASING DEPTH 4/23/93 | 4/27/93
DRILL RIG CME 75 SURFACE CONDITIONS
ANGLE Vertical BEARING  =ee-me
SAMPLE HAMMER TORQUE FT-1BS
-z z8 |2 - g ¥ TEST RESULTS
TwH © Z |zl 3 SAMPLE NUMBER Wb ° H X o
rb | 35 |82 AND 2502|982 |80 (B0 B8 o
ol »
ozuw 2 ol v DESCRIPTION OF MATERIALS €z| H |3 WE [DH|[vH|O>|wr
o 9z w (S 2122 =Z|orjco|wg T
-~ a® x v |9® IOl J j [ 35 5 S E.‘
= Grass Surface 1
— Brown Silty Clay with Trace Gravel -
s =
~ 786.5] =
— Refuse with Black Clay —:3
5 10 _E
—15 -
— 20 : =
s E
— —
= -
— —
- b
=30 88 |50 1 ss = -
- 217 Refuse —
= —
— 3 1719 |55 2 sS = -
- 1021 _ Refuse -
- ]
Logeen sy _PMS DRILLING CONTR_E & F
ecntata 150 s DATE 9/17/93 chk’p By _DAP BRANDON POWERS e i
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l SOIL BOREHOLE LOG

rrrg.,.q'mnlnrrpuqrrn I |

[ SITE NAME AND LOCATION H.O.D. Landfill - Antioch, SHEET BORING NO.
Illinois 2 oF 2 LP8
o) s |x S TEST RESULTS
-2 2w x| > |82 <
T W ~ > J SAMPLE NUMBER Wy = (3]
e © a [«4 o @ ~ 4] - » [S4 =
[T N\ % g 2 AND . Ciuc< ZzZio H -
oes Mﬁ g E Eg E x© W | Mk || HMH|xX®0
oz z of w DESCRIPTION OF MATERIALS G hloz||usl2RleR|92 |y,
d 9z w <|a0 CO | RrHR|JHjax|Fuw
~ @ Q IOl J|ladlno |l or
1012 |75 3 SS -
1515 Refuse =]
43 113 {75 4 ss =
1412 Refuse -
S0 1516 |1 s ss =
179 Refuse =
=S 100/14" | 55 6 ss =
E_ Refuse =
— 60 s7 |80 7 ss =
E 713 -
= Fenh H —
- —]
= & 810 |40 8 ss =
= 1215 -
_E Refuse E
=7 7230] g9 1008 9 - . ss =
= 16 17 Gray Silty CLAY (CL), Trace Fine to Coarse Sand -
E 78  |100 10 sS =
— sl 1M 7 =
=B End of Boring at 75 Feet =
E Leachate Piczometer Set at 70 Feet -
= —]
— -
E‘ 80 'E
ju —
—8s =
— g0 —
E% —




| SOIL BOREHOLE LOG
| SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOO:  1025" ID HSA BORING NO.
Hlinois LP9
SHEET
l SAMPLING METHOD: 3" SPLIT SPOON 1 o 2
DRILLING
l START FINISH
BORING LOCATION: WATER LEVEL TINE TIME
SW 174 of SW 1/4 of Section 9 , T 46 N, R 10 E/W TIME 14:00 12:00
l NORTHING 2116220.4 EASTING 1052769.9 DATE DATE DATE
DATUM ELEVATION 785.8 CASING DEPTH 4/21/93 | 4/23/93
ORILL RIG CME 75 SURFACE CONDITIONS
| ANGLE Vertical BEARING  e-eee-
| SAMPLE HAMMER TORQUE FT-LBS
2 s | Wiy TEST RESULTS
O - ﬁ > a i > 8 z ES
o 2 (2|2 SAMPLE NUMBER SnlE|oa o
- o w! a - @ NP - X[ OUN|[H>
bug < >| £ AND % QO |lp< z|{o - w -
dzu | 2 |85 DESCRIPTION OF MATERIALS €2 Bzl EE |55 |bn|o5ar
zuw 3, ol @ ne|lwn |9z rz|loc|lcc|wa| o
I v o | S|@°||sg|HnldT|sgiEy
—
— Grass Surface
= Light Brown Silty Clay with Trace Fine to Coarse Sand
E ;
—S$
E IIVII}'I
- 777.84 e - — — ——— -
- Black Clay and Refuse =
Em E
E 15 —
- = \
Ezo —
. —=
= E
» 110/ | 50 1 ss = -
/1 Refuse —
| S— —
E -
E 3 57|55 2 ss . -
t: 1121 : Refuse -
— 57 50 N 3 SS —] -
- 822 : Refuse -

LoGGED BY _ PMS

Yate 10 e DATE 9/17/93 CHK’D BY

DAP

DRILLING CONTR

BRANDON POWERS
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| SOIL BOREHOLE LOG

I SITE NAME AND LOCATION H.O.D. Landfill - Antioch, SHEET BORING NO.
Ilinois 2 o 2 LP9
z | zx |x e TEST RESULTS
[+ 8 o b4 N
e R SAMPLE NUMBER Gn|r|oa X 0
Cua SR AND 2l ele Zlo|RYILE
422 | 4% (8|3 £2| 5|20 ||k 55|05 55 &t
Zu 3, [g]| @ DESCRIPTION OF MATERIALS GE|h|oz||¥E|3E|22(02 40
i 435 | < [golico|rmirlorm|oe|Fuw
~ @ O I Q o | o, .4 " o O -
56710 | 75 ] SS
Refuse
100/4" | 15 5 SS
5 Refuse
4 828 |55 6 ss
910 Refuse
810 |50 7 Ss
16 18 Refuse
30 46611 | 30 8 ss
Refuse
481012 | 65 9 ss
Refuse
35 100/1* |1 10 ss
Refuse
1015 |25 1 ss
60 76 Refuse
100/8* | 33 12 SS
Refuse !
65 s788 | sobEtl 13 ss
: Refuse
717.34 :
’// Gray CLAY (CL), Trace Silt and Fine to Coarse Sand
0 518|100 / 14 SS
157

73

End of Boring at 72 Feet
Leachate Piezometer Set at 66.5 Feet
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‘ SOIL BOREHOLE LOG
| S1TE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOO:  1025" ID HSA BORING NO.
. Nlinois LP12
i SHEET
l SAMPLING METHOD:  2° SPLIT SPOON 1 o 1
DRILLING
START FINISH
BORING LOCATION: WATER LEVEL TINE TIME
SE 174 of SE 1/4 of Section 8 , T 46 N, R 10 E/W TIME
l KORTHING 2115515.5 EASTING 1051138.4 DATE DATE DATE
- DATUM ELEVATION 782.6 CASING DEPTH 4/7/93 | 4/8/93
DRILL RIG CME 75 SURFACE CONDITIONS
| ANGLE Vertical BEARING  ceceee
I SAMPLE HAMMER TORQUE FT-18S
ST T B NEE TEST RESULTS
| TwH w;’ ol I SAMPLE NUMBER Wi - g.&; x . o
S ERIEHE: AND I ENEN T
ozw | 3 18] 5 DESCRIPTION OF MATERIALS €z HI3_||we|2n|un o> u
p-4 w ] -Z [o B = (-4 =) wac s o (v
W J3s o <« i 5 CO | HKHl M| -W
~ @ o ToiJJlad]lrnolor
- : Grass Surface
= Black Silty Clay Topsoil -
E Brown Silty Clay Cap, Trace Sand and Gravel 3
= 8.1 =
-3 Black Silty/Sandy Fill —
E_ Refuse _:
E— 10 E
= -
= I
E 15 —
= =
t -
— 20 ? —
— ! -
c i -
B 7571 ' —
= 3788 10 o 10 Gray Silty Fine to Medium SAND (SM) SS -
[ 755.6 1 —]
= End of Boring at 27 Feet —
— Leachate Piezometer Set at 22.5 Feet pn
£ -
£ =
E _
[ -
= _
— 35 =
— 3
Loceeo By _PMS pRILLING conTR_E & F
A DATE 9/17/93 chk’p gy _DAP BRANDON POWERS




SOIL BOREHOLE LOG

l

1 SITE NAME AND LOCATION H,Q.D. Landfill - Antioch, DRILLING METHOD: 10 1/4" ID HSA BORING NO.
. llinois LP10
' SHEET
I SAMPLING METHOO: 2™ OD SPLIT SPOON 3" OD 1 of 1
SPLIT SPOON (30-32 FT) DRILLING
START FINISH
' BORING LOCATION: WATER LEVEL TIME TIME
" SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/W TIME
NORTHING 2115810.4 EASTING  1050919.8 DATE DATE DATE
DATUM ELEVATION 781.1 CASING DEPTH 4/27/93 | 4/27/93
" DRILL RIG SURFACE CONDITIONS GRASS COVERED LANDFILL CAP
ANGLE Vertical BEARING e
SAMPLE HAMMER TORQUE FT-LBS
i z zx | X Uk TEST RESULTS
o R x| >|9= =
T W g [l 3 SAMPLE NUMBER wel | on o
W Y lw| o @ g - Xjox|rH>
&ug S |3 E AND a Ol < zZ|o ot uw -
gza | 52 (8|7 DESCRIPTION OF MATERIALS €2 5130 | |E¥ |5 bn|os 8L
H o - 8 v wal n 32 ~Z|oC|/c|(wag|T0
w J5 o <« | q© COHHIIH A | W
~ @ Qo 0 J3]la I O] O
L : FILL: Brown CLAY Cap Material -
E ; —
= b
-
E =
£ : -
| 5 776.14 y —
;: FILL: Black Clay and Refuse g
Elo —
-
= -
i =
p 3
- 3
E 15 ]
= =
i3 E
= 3
= 20 - 4 M 1| Refuse SS s -
: - :
— p—
rt Clay Cuttings at Approximately 23 - 24’ -
= 3
— 1 —
= 33as | o BN 2 ss 5 -
sin Refuse - Pushed 2" Spoon then 3" Spoon to Try to Get —
g 754.14 2777 M\ Better Recovery, No Recovery on 3Pg?>00n 3 s
= 3 6688 |58 3| Gray Silty CLAY (CL) Trace Fine to Coarse Sand ss = -
= S8 T\PID = None Detected / —]
o End of Boring at 32 Feet ]
— Leachate Well Set at 23 Feet =
35 PID = None Detected fn
= =
= —
= -
Loscep By _SJC pRILLING CONTR _E & F
rmtate o e DATE 9/17/93 _ cux'o By _DAP DAVID MASKE e




SOIL BOREHOLE LOG

L
T's1TE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOO:  10.25" ID HSA BORING NO.
Ilinois LP11
' SHEET
I SAMPLING METHOO: 2" SPLIT SPOON 1 o 1
DRILLING
START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
SE 174 of SE 1/4 of Section 8 , T 46 N, R 10 E/V TIME
' NORTHING 2115807.1 EASTING 1051321.8 DATE DATE DATE
DATUM ELEVATION 787.8 CASING DEPTH 4/8/93 | 4/12/93
DRILL RIG CME 75 SURFACE CONDITIONS
| ANGLE Vertical BEARING  -evee-
T SAMPLE HAMMER TORQUE FT-1BS
2 s | Wik, TEST RESULTS
u [=]
O Y =1 S Xl > 22 x
| EFur g |z 3 AMPLE NUMBER Sni v oA o
= W - o r ] @ - @ N (%) - x (S >
aug o |o| £ AND R ERPE z|o Hoolw e
8z gv |9 > c2| |20 |lg¥IsELn|o5 |82
zu | 27 |5l DESCRIPTION OF MATERIALS SE5(3z|(UE[28|22(82 (YN
l w 485 « < g© CO | HH| Mo -w
- o o Ll ddlad]lnelor
]
= Grassy Surface =]
= Black Silty Clay Topsoil -
= =
E FILL: Light Brown Silty Clay, Trace Fine to Coarse Sand =
- and Fine Gravel ]
=S E
z 7188 3
10 Black Clayey Sandy Refuse =
= E
E 15 —
E_ =
S %Y —
— 3151719| 24 ss =
= Refuse =
E E
—
=3 100/16" | 0 2 SS __3~
E Refuse i
= =
E 10127712 3 ss p~
= Black Clayey Soil and Refuse -
= 7548 ] 1 —_
= 710410 | 18{=" W 4 SS 3
35 7528 o Black Organic Clay and PEAT (OH) —
End of Boring at 35 Feet -~
= Leachate Piezometer Set at 29.2 Feet =
C i
- -
LocGeo 8y __PMS pRILLING conTR _E & F
cenlats 1o s DATE 9/17/93 cuk'p By _DAP BRANDON POWERS e s




(

SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, | DRILLING METHOO:  1025" ID HSA BORING NO.
" Illinois LP13
SHEET
SAMPLING METHOD: 2" SPLIT SPOON 1 o 1
DRILLING
START FINISH

BORING LOCATION: WATER LEVEL TIME TIME
"SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/W TIME

NORTHING 2115448.4 EASTING  1050899.8 DATE DATE DATE
DATUM ELEVATION 779.0 CASING DEPTH 4/13/93 | 4/13/93
"DRILL RIG CME 75 SURFACE CONDITIONS :
LANGLE Vertical BEARING  --eee-
I SAMPLE HAMMER TORQUE FT-18S
_ g E @ | x . g e o . TEST RESULTS
| zup 2 |z 8 SAMPLE NUMBER Bnlr|ea|l ¥ o
= ul - = w @© Ja N v - X[ OX [ H>
oLk g Na >} ¢ AND o 0|l as< Zz]a H w -
w_ > “a ol » ralz |0 W HEiFEIHKH @O
szw | 2% |81% DESCRIPTION OF MATERIALS €z = |3 _|lwr|Sn|nn|03|ur
- 4 w J -2 orxr - jwg Iwn
l w E:’o ] g o © CO | HH|IJH | o | +=w
L e 1 8) - J a J [ Y] O
- Grass Surface -
- FILL: Black to Dark Brown Silty Clay Topsoil to 8" ]
i E Brown Fine to Coarse Clayey Sand to Sandy Clay 5
T 77404 =
- Black Clay Mixed with Refuse —
E "
g_ }-....l T—
C— + 1 —
E—m : =
E 3
E— 15 —
E_ 762.0 ll f” ~\Approximate Base of Refuse Vs 5
E E|-1'f’f'1};' =
—20 BN -
= 2557 | 1B @ 1 SS -
= HPH Gray Fine to Coarse Silty SAND (SM), Trace to Some -
= 2547 |18l 2| O ss =
= 755 RARA -
= End of Boring at 24 Feet —
=2 Leachate Piczometer Set at 17 Feet —_
E -
= E
;Em E
= E
-
35 3
E 3
= =
Locgep By __PMS DRILLING CONTR _E & F
erptate 1m0 DATE 9/17/93 chk'p sy _DAP BRANDON POWERS

10 ALY




' SOIL BOREHOLE LOG
I"sne NAME AND LOCATION H.Q.D. Landfill - Antioch, DRILLING METHOO:  1025" ID HSA BORING NO.
. Illinois LP14
v SHEET
L SAMPLING METHOD:  2*" SPLIT SPOON 1 o 1
{
DRILLING
l. START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
'SE 1/4 of SE 174 of Section 8 , T 46 N, R 10 E/W TIME
I' NORTHING 2115474.5 EASTING 1051389.5 DATE DATE DATE
. DATUM ELEVATION 781.7 CASING DEPTH 4/13/93 | 4/13/93
DRILL RIG CME 75 SURFACE CONDITIONS
{' ANGLE Vertical BEARING  e—oee-
{ SAMPLE HAMMER TORQUE FT-LBS
; z z& [ w Eo TEST RESULTS
-0 ~u ol 4 xr|>| g2 E]
Tun ok |x| ® SAMPLE NUMBER w2 . o
RlE | 9z |y|e AND 2% o |S2|| Ela™|axlEz
w_ = g |o| > Lol Z |30 | (ew|{nmr|r|lrH|laon
azy 3 O w DESCRIPTION OF MATERIALS SZIHlo ||l |2n|onio> W
: 2 %z |uw <|do||c5 (R |SE|EE|Ea
L ~ o ©° x o|® I lJd|lad]lne !l o
L \
Pt Grass Surface —]
" Black Silty Clayey Topsoil 5
E Brown Silty/Sandy Clay 3
- 77724 g
-3 Refuse 3
v _.:- l
- j
=10 ]
E b
. -
E— 15 -
- $121113] 6 1 ss =
E Refuse —
- 418710 9 2 ss -—:
g B84 2322 |12 J‘t ”’ 3 N\ Base of Refuse Valts -
- A Light Gray Silty Fine SAND (SM) a
=5 2096 | o[ji1 Q4 DO OIS ‘ ss =
':_ 2547 Y Native Soil —
End of Boring at 27 Feet —
— Leachate Piezometer Set at 22.5 Feet ]
= =
== E
Loccep sy _PMS DRILLING CONTR _PMS

A DATE 9/17/93  cux'p sy _DAP BRANDON POWERS e




ELEVATION

STICK-UP

;-‘:ROUND
SURFACE ELEVATION

N

)
|
i

)
i

~—

}

TOP OF FINE SAND
ELEVATION

TOP OF PEA GRAVEL
ELEVATION

TOP OF SCREEN
ELEVATION

BOTTOM OF SCREEN
ELEVATION

END OF BORING
ELEVATION

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP1

775.6 ft

Project HOD LANDFILL
Location ANTIOCH, ILLINOIS
778.46 ft 9 Job No. 10010201
Date Constructed 4/28/93
2.86 ft Contractor E&F
Coordinates 2116410.7N, 1050909.7 E

GROUND

i__SUHFACE

1. LOCKING STEEL PROTECTIVE

DEPTH

BELOW CASING
GROUND DIAMETER 8IN
SURFACE LENGTH 7FT
2. SURFACE SEAL
BENTONITE HYDRATED CHIPS
6.5 ft CONCRETE
769.1 ft
- 3. HYDRATED BENTONITE
7 ft CHIPS, AND FINE SILICA SAND
768.6 ft
4. PVC PIPE
9.87 ft DIAMETER 6INID
765.73 ft SCHEDULE 80 PVC
20.31 ft 5. SLOTTED PVC SCREEN
755.29 ft DIAMETER 8 INID
SCHEDULE 80 PVC
29 ft SLOT SIZE 0.020 IN
746.6 ft LENGTH 10.44 FT
A 6. PEAGRAVEL  WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
BENTONITE CHIPS

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP

SIC/jrsDAP
1:/10010201/LP1 NLS



ELEVATION

STICK-UP

SROUND
SURFACE ELEVATION

TOP OF FINE SAND
& ELEVATION

" TOP OF PEA GRAVEL
: ELEVATION

TOP OF SCREEN
ELEVATION

"BOTTOM OF SCREEN
ELEVATION

END OF BORING
ELEVATION

787.8 ft

LEACHATE PIEZOMETER DETAIL

23 ft

7855 ft

DEPTH
BELOW
GROUND

SURFACE

7.4 ft

778.1 ft

85 ft

777 ft

9.7 ft

775.8 ft

35 ft

750.5 ft

42 ft

7435 ft

GROUND

rSURFACE

N
}
X

N
N

.
.

//
i

e e

LEACHATE PIEZOMETER NO. LP2

Project HOD LANDFILL
Location ANTIOCH, ILLINOIS
Job No. 10010201
Date Constructed 4/30/93
Contractor E&F
Coordinates 2116428.7N, 1051349E
. LOCKING STEEL PROTECTIVE -
CASING
DIAMETER 8 IN
LENGTH 7FT
. SURFACE SEAL

BENTONITE HYDRATED GRANULAR/CHIPS
CONCRETE

. HYDRATED BENTONITE

GRANULAR/CHIPS, FINE SILICA SAND

. PVC PIPE
DIAMETER 6INID
SCHEDULE 80 PVC
. SLOTTED PVC SCREEN ~
DIAMETER 6 IN ID
SCHEDULE 80 PVC
SLOT SIZE 0.020 IN
LENGTH 253 FT

. PEAGRAVEL WASHED

. BORING BACKFILL TO SCREEN BOTTOM

BENTONITE CHIPS/PEA GRAVEL

. BOREHOLE

DIAMETER 14 IN

. PROBE TOP VENTED SLIP CAP

SJCjrs/DAP

J/10010201LP2XLS



LEACHATE PIEZOMETER DETAIL

WARZYN LEACHATE PIEZOMETERNO.  LP3
Project HOD LANDFILL
Location ANTIOCH, ILLINOIS
ELEVATION 780.89 ft 9 Job No. 10010201
Date Constructed 4/29/93
STICK-UP 2.79 ft Contractor E&F
Coordinates 2116428.7N, 1050918.9E

GROUND
GROUND 2 — SURFACE
SURFACE ELEVATION 778.1 ft
DEPTH 1. LOCKING STEEL PROTECTIVE
BELOW CASING
GROUND 4 DIAMETER 8 IN
SURFACE LENGTH 7FT
3
2. SURFACE SEAL
BENTONITE HYDRATED CHIPS
TOP OF FINE SAND 8 ft CONCRETE
ELEVATION 770.1 ft -— 6
3. HYDRATED BENTONITE
TOP OF PEA GRAVEL 9 ft — 5 CHIPS, FINE SILICA SAND
ELEVATION 769.1 ft
4. PVC PIPE
TOP OF SCREEN 11 ft DIAMETER 6INID

ELEVATION 767.1 ft SCHEDULE 80 PVC

ISR AT

BOTTOM OF SCREEN 255 ft 5. SLOTTED PVC SCREEN
ELEVATION 752.6 ft DIAMETER 6 IN 1D
SCHEDULE 80 PVC
END OF BORING 37 ft SLOT SIZE 0.020 IN
ELEVATION 741.1 ft LENGTH 145 FT
A 6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
BENTONITE CHIPS/PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP

SIC/rYDAP

J:10010201/LP3 . XLS



ELEVATION

STICK-UP

—ROUND
SURFACE ELEVATION

TOP OF FINE SAND
ELEVATION

TOP OF PEA GRAVEL
ELEVATION

TOP OF SCREEN
ELEVATION

30TTOM OF SCREEN
ELEVATION

END OF BORING
ELEVATION

790.84 ft

LEACHATE PIEZOMETER DETAIL

LEACHATE PIEZOMETER NO.

1.94 ft

788.9 ft

DEPTH
BELOW
GROUND

SURFACE

73 ft

781.6 fi

8.6 ft

780.3 ft

9.9 ft

779 ft

39 ft

749.9 ft

44 ft

7449 ft

GROUND

FSURFACE

RIS AR

LP4

Project HOD LANDFILL
Location ANTIOCH, ILLINOIS
Job No. 10010201
Date Constructed 5/4/93
Contractor E&F
Coordinates 2116110.6N, 1051338.6E
. LOCKING STEEL PROTECTIVE
CASING
DIAMETER 8 IN
LENGTH 7FT
. SURFACE SEAL
BENTONITE HYD. CHIPS/GRANULAR
CONCRETE
. HYDRATED BENTONITE
CHIPS/GRANULAR, FINE SILICA SAND
. PVC PIPE
DIAMETER 6INID
SCHEDULE 80 PVC
. SLOTTED PVC SCREEN
DIAMETER 6 INID
SCHEDULE 80 PVC
SLOT SIZE 0.020 iIN
LENGTH 291 FT
. PEA GRAVEL WASHED

. BORING BACKFILL TO SCREEN BOTTOM

BENTONITE CHIPS, PEA GRAVEL

. BOREHOLE

DIAMETER

14 IN

. PROBE TOP

VENTED SLIP CAP

SIC/jtDAP
J/10010201/LP4 XLS



ELEVATION

STICK-UP

4ROUND
SURFACE ELEVATION

TOP OF FINE SAND
ELEVATION

TOP OF PEA GRAVEL
ELEVATION

TOP OF SCREEN
ELEVATION

~ BOTTOM OF SCREEN
ELEVATION

END OF BORING
ELEVATION

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP5

Project HOD LANDFILL
Location ANTIOCH, ILLINOIS
800.13 ft S Job No. 10010201
Date Constructed 4/21/93
3.53 ft Contractor E&F
Coordinates 2116230N, 1051719.6E
1
GROUND
2 SURFACE
796.6 ft r
DEPTH 1. LOCKING STEEL PROTECTIVE
BELOW CASING
GROUND 4 DIAMETER 8 IN
SURFACE LENGTH 7FT
3
2. SURFACE SEAL
BENTONITE HYD. CHIPS/GRANULAR
8 ft § CONCRETE
7886 ft -— 6
3. HYDRATED BENTONITE
9 ft —— 5 CHIPS/GRANULAR
787.6 ft
4. PVC PIPE
10.5 ft DIAMETER 6 INID
786.1 ft SCHEDULE 80 PVC
50 ft 5. SLOTTED PVC SCREEN
746.6 ft DIAMETER 6 IN D
SCHEDULE 80 PVC
52 #t SLOT SIZE 0.020 IN
744.6 ft LENGTH 395FT
4 6. PEA GRAVEL WASHED
7

7. BORING BACKFILL TO SCREEN BOTTOM
BENTONITE CHIPS, PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP

SICs/DAP
J:/10010201/LPS XLS



WARZYN

ELEVATION

STICK-UP

SROUND
SURFACE ELEVATION

TOP OF FINE SAND
ELEVATION

TOP OF PEA GRAVEL
ELEVATION

TOP OF SCREEN
ELEVATION

BOTTOM OF SCREEN
ELEVATION

END OF BORING
ELEVATION

797.32 ft

272 ft

7946 ft

DEPTH
BELOW
GROUND
SURFACE

7 ft

787.6 ft

8 ft

786.6 ft

9.7 ft

784.9 ft

36.5 ft

758.1 ft

42 ft

752.6 ft

GROUND

rSUHFACE

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP6

Project HOD LANDFILL

Location ANTIOCH, ILLINOIS

Job No. : 10010201

Date Constructed 4/16/93

Contractor E&F

Coordinates 2115990.2N, 1051732.1E
. LOCKING STEEL PROTECTIVE o’

CASING

DIAMETER 8IN

LENGTH 7FT
. SURFACE SEAL

BENTONITE HYD. CHIPS/GRANULAR
CONCRETE

. HYDRATED BENTONITE

CHIPS/GRANULAR, FINE SILICA SAND

. PVC PIPE
DIAMETER 6IN ID
SCHEDULE 80 PVC
. SLOTTED PVC SCREEN e
DIAMETER 6 IN ID
SCHEDULE —__ 80 PVC
SLOT SIZE 0.020 IN
LENGTH 26.8 FT

. PEA GRAVEL WASHED

. BORING BACKFILL TO SCREEN BOTTOM

WASHED PEA GRAVEL

. BOREHOLE

DIAMETER 14 IN

. PROBE TOP VENTED SLIP CAP

SICltsiDAP
$:110010201/LP6XLS



ELEVATION

STICK-UP

SROUND
SURFACE ELEVATION

TOP OF FINE SAND
ELEVATION

TOP OF PEA GRAVEL
ELEVATION

TOP OF SCREEN
ELEVATION

~ BOTTOM OF SCREEN
ELEVATION

END OF BORING
ELEVATION

797.39 ft

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP7

2.69 ft

7947 ft

DEPTH
BELOW
GROUND

SURFACE

75 ft

787.2 ft

8.5 ft

7862 ft

95 ft

785.2 ft

61 ft

733.7 ft

67 ft

727.7 ft

GROUND

v——SURFACE

Project HOD LANDFILL

Location ANTIOCH, LANDFILL
Job No. 10010201

Date Constructed 4/29/93

Contractor E&F

Coordinates 2116197.8N, 1052105.4E

. LOCKING STEEL PROTECTIVE

CASING

DIAMETER 8 IN

LENGTH 7FT
. SURFACE SEAL

BENTONITE HYD. GRANULAR/CHIPS
CONCRETE

. HYDRATED BENTONITE
GRANULAR/CHIPS, FINE SILICA SAND

. PVC PIPE

DIAMETER 6 IN ID

SCHEDULE 80 PVC
. SLOTTED PVC SCREEN

DIAMETER 6 IN ID

SCHEDULE 80 PVC

SLOT SIZE 0.020 IN

LENGTH 515 FT

. PEA GRAVEL WASHED

. BORING BACKFILL TO SCREEN BOTTOM

BETNONITE CHIPS/PEA GRAVEL

. BOREHOLE

DIAMETER 14 IN

. PROBE TOP VENTED SLIP CAP

SIC/js/iDAP
1:/100102011L.P7 XLS



ELEVATION

STICK-UP

~ROUND
SURFACE ELEVATION

TOP OF FINE SAND
ELEVATION

TOP OF PEA GRAVEL
ELEVATION

TOP OF SCREEN
ELEVATION

BOTTOM OF SCREEN
ELEVATION

END OF BORING
ELEVATION

796.35 ft

2.85 ft

793.5 ft

DEPTH
BELOW
GROUND

SURFACE

8 ft

185.5 ft

9 ft

784.5 ft

10 ft

7835 ft

70 ft

723.5 ft

75 ft

7185 ft

gz

7

%

N

-
.

_

i

N\

GROUND

i—-SURFACE

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO.

LP8
Project HOD LANDFILL
Location ANTIOCH, ILLINOIS
Job No. 10010201
Date Constructed 4/27/93
Contractor E&F
Coordinates 2116218.6N, 1052519.4E

. LOCKING STEEL PROTECTIVE
CASING
DIAMETER 8IN
LENGTH 7FT
. SURFACE SEAL
BENTONITE HYD. CHIPS/GRANULAR
CONCRETE
. HYDRATED BENTONITE
CHIPS/GRANULAR, FINE SILICA SAND
. PVC PIPE
DIAMETER 6 IN ID
SCHEDULE 80 PVC
. SLOTTED PVC SCREEN
DIAMETER 6 IN ID
SCHEDULE 80 PVC
SLOT SIZE 0.020 IN
LENGTH 60 FT
. PEA GRAVEL WASHED

. BORING BACKFILL TO SCREEN BOTTOM

BENTONITE CHIPS, PEA GRAVEL

. BOREHOLE

DIAMETER

14 IN

. PROBE TOP

VENTED SLIP CAP

SICS/DAP
J:/10010201/LPS.XLS



LEACHATE PIEZOMETER DETAIL

.

WARZYN LEACHATE PIEZOMETER NO. LFP9
Project HOD LANDFILL
Location ANTIQCH, ILLINOIS
ELEVATION 789.16 ft 9 Job No. 10010201
Date Constructed 4/23/93
STICK-UP 3.36 ft Contractor E&F
Coordinates 2116220.4N, 1052769.9E

_ GROUND
SROUND ~——SURFACE

SURFACE ELEVATION 785.8 ft

DEPTH 1. LOCKING STEEL PROTECTIVE

BELOW CASING
GROUND DIAMETER 8 IN
SURFACE LENGTH 7FT
2. SURFACE SEAL
BENTONITE HYD CHIPS/GRANULAR
TOP OF FINE SAND 75 f CONCRETE
ELEVATION 778.3 it
3. HYDRATED BENTONITE
TOP OF PEA GRAVEL 8.5 ft CHIPS/GRANULAR, FINE SILICA SAND
ELEVATION 7773 ft
4. PVC PIPE
TOP OF SCREEN 9.2 ft DIAMETER 6INID
ELEVATION 776.6 ft SCHEDULE 80 PVC
~— BOTTOM OF SCREEN 66.5 ft 5. SLOTTED PVC SCREEN
ELEVATION 719.3 ft DIAMETER 6 IN ID
SCHEDULE 80 PVC
END OF BORING 72 ft SLOT SIZE 0.020 IN
ELEVATION 713.8 ft LENGTH 573 FT
4 6. PEA GRAVEL WASHED
7

7. BORING BACKFILL TO SCREEN BOTTOM
BENTONITE CHIPS THEN PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP

SIC/jssDAP
J:10010201/LPY XLS



i
|||‘

I
{

W YN

ELEVATION
STICK-UP
3ROUND

SURFACE ELEVATION

TOP OF FINE SAND
ELEVATION

TOP OF PEA GRAVEL
ELEVATION

TOP OF SCREEN
ELEVATION

BOTTOM OF SCREEN
ELEVATION

END OF BORING
ELEVATION

LEACHATE PIEZOMETER DETAIL

LEACHATE PIEZOMETER NO. LP10
Project HOD LANDFILL
Location ANTIOCH, ILLINOIS
783.92 ft 9 Job No. 10010201
Date Constructed 4/30/93
2.82 ft Contractor E&F
Coordinates 2115810.4N, 1050919.8E
GROUND
—SURFACE
781.1 ft
DEPTH . LOCKING STEEL PROTECTIVE ~
BELOW CASING
GROUND DIAMETER 8 IN
SURFACE LENGTH 7FT
. SURFACE SEAL
BENTONITE HYD. GRANULAR/CHIPS
7.1 ft CONCRETE i
774 ft
. HYDRATED BENTONITE
8.3 ft GRANULAR/CHIPS, AND FINE SILICA SAND
772.8 ft
. PVC PIPE
9.5 ft DIAMETER 6INID
7716 ft SCHEDULE 80 PVC
23 ft . SLOTTED PVC SCREEN S
758.1 ft DIAMETER 6INID
SCHEDULE 80 PVC
32 ft SLOT SIZE 0.020 IN
749.1 fi LENGTH 135 FT

. PEA GRAVEL WASHED

. BORING BACKFILL TO SCREEN BOTTOM

BENTONITE CHIPS

. BOREHOLE

DIAMETER 14 IN

. PROBE TOP VENTED SLIP CAP

SICrs AP
J:/10010201.P1OXLS



|
|

=—— LEACHATE PIEZOMETER DETAIL

||”
l

WARZYN LEACHATE PIEZOMETER NO. LP11
Project HOD LANDFILL
L.ocation ANTIOCH, ILLINOIS
ELEVATION 790.61 ft 9 Job No. 10010201
‘ Date Constructed 4/12/93
STICK-UP 2.81 ft Contractor E&F
Coordinates 2115807.1N, 1051321.8E

GROUND
3ROUND ~——SURFACE

SURFACE ELEVATION 787.8 ft

DEPTH 1. LOCKING STEEL PROTECTIVE

~ BELOW CASING
GROUND ODIAMETER 8 IN
SURFACE LENGTH 7FT
2. SURFACE SEAL
BENTONITE HYD. CHIPS/GRANULAR
TOP OF FINE SAND 6.5 ft CONCRETE
ELEVATION 781.3 ft
3. HYDRATED BENTONITE
TOP OF PEA GRAVEL 7.5 ft CHIPS/GRANULAR & FINE SILICA SAND
ELEVATION 780.3 ft
4. PVC PIPE
TOP QF SCREEN 9.3 ft DIAMETER 6INID
ELEVATION 7785 ft SCHEDULE 80 PVC
- BOTTOM OF SCREEN 29.2 ft 5. SLOTTED PVC SCREEN
ELEVATION 758.6 ft DIAMETER 6 INID
SCHEDULE 80 PVC
END OF BORING 33 ft SLOT SIZE 0.020 N
ELEVATION 754.8 ft LENGTH 217 FT
A 6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
WASHED PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP

SJICrs/D AP
J:10010201/LP11.XLS



= LEACHATE PIEZOMETER DETAIL

WARZUN LEACHATE PIEZOMETERNO.  LP12
Project HOD LANDFILL
Location ANTIOCH, ILLINOIS
ELEVATION 784.85 ft 9 Job No. 10010201
T Date Constructed 4/8/93
STICK-UP 2.25 ft Contractor E&F
Coordinates 2115515.5N, 1051138.4E

GROUND

i—SURFACE

AROUND
SURFACE ELEVATION 782.6 ft

DEPTH 1. LOCKING STEEL PROTECTIVE o
BELOW CASING
GROUND DIAMETER 8IN
SURFACE LENGTH 7FT
2. SURFACE SEAL
BENTONITE HYD. GRANULAR/CHIPS
TOP OF FINE SAND 7 ft CONCRETE

ELEVATION - 7756 ft
3. HYDRATED BENTONITE

TOP OF PEA GRAVEL 8 tt GRANULAR/CHIPS, AND FINE SILICA SAND
ELEVATION 774.6 ft
4. PVC PIPE
TOP OF SCREEN 10 ft DIAMETER 6INID
ELEVATION 772.6 ft SCHEDULE 80 PVC
BOTTOM OF SCREEN 225 ft 5. SLOTTED PVC SCREEN A
ELEVATION 760.1 ft DIAMETER 6 INID
SCHEDULE 80 PVC
END OF BORING 25.5 ft SLOT SIZE 0.020 IN
ELEVATION 7571 ft LENGTH 12.5 FT
A 6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
WASHED PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP VENTED SLIP CAP

SIC/ers/DAP
J:110010201/LP12XLS



i
Ll

WARZYN

ELEVATION

STICK-UP

SROUND
SURFACE ELEVATION

TOP OF FINE SAND
ELEVATION

TOP OF PEA GRAVEL
ELEVATION

TOP OF SCREEN
ELEVATION

~—BOTTOM OF SCREEN
ELEVATION

END OF BORING
ELEVATION

LEACHATE PIEZOMETER DETAIL
LEACHATE PIEZOMETER NO. LP13

779 #t

DEPTH

Project HOD LANDFILL
Location ANTIOCH, ILLINOIS
781.68 ft 9 Job No. 10010201
Date Constructed 4/13/93
2.68 ft Contractor E&F
Coordinates 2115448.4N, 1050899.8E

GROUND

rSUFZFACE

1. LOCKING STEEL PROTECTIVE

N

BELOW CASING
GROUND DIAMETER 8IN
SURFACE LENGTH 7FT
2. SURFACE SEAL
BENTONITE HYD. CHIPS/GRANULAR
8.2 ft CONCRETE _
770.8 ft
3. HYDRATED BENTONITE
9 ft GRANULAR/CHIPS, FINE SILICA SAND
770 ft
4. PVC PIPE
9.83 ft DIAMETER 6 INID
769.17 ft SCHEDULE 80 PVC
17 ft 5. SLOTTED PVC SCREEN
762 ft DIAMETER 6 INID
SCHEDULE 80 PVC
22 ft SLOT SIZE 0.020 IN
757 ft LENGTH 717 FT
‘ 6. PEA GRAVEL WASHED

7. BORING BACKFILL TO SCREEN BOTTOM
WASHED PEA GRAVEL

8. BOREHOLE
DIAMETER 14 IN

9. PROBE TOP  Vented Slip Cap

SIC/jrs/DAP
110010201 LPI3XLS



!
|

WARZYN

ELEVATION

STICK-UP

3ROUND
SURFACE ELEVATION

TOP OF FINE SAND
ELEVATIGH

TOP OF PEA GRAVEL
ELEVATION

TOP OF SCREEN
ELEVATION

'BOTTOM OF SCREEN
ELEVATION

END OF BORING
ELEVATION

LEACHATE PIEZOMETER DETAIL

781.7 ft

SURFACE

772.8 ft
7715 ft
759.2 ft

756.7 ft

LEACHATE FPIEZONMETER NO. LPi4
Project HOD LANDFILL
Location ANTIOCH, ILLINOIS
784.27 ft 9 Job No. 10010201
Date Constructed 4/14/93
257 ft Contractor E&F
Coordinates 2115474.5N, 1051389.5E
1

=

GROUND
~—SURFACE

Z
D

DEPTH
BELOW
GROUND

7

)

//,

N

.

8.9 ft

10.2 fi

225 ft

T RO

25 ft

. LOCKING STEEL PROTECTIVE : v’
CASING
DIAMETER 8 IN
LENGTH 7FT

. SURFACE SEAL

BENTONITE HYD. CHIPS/GRANULAR
CONCRETE

. HYDRATED BENTONITE

CHIPS/GRANULAR, FINE SILICA SAND

. PVC PIPE
DIAMETER 6IN ID
SCHEDULE 80 PVC
. SLOTTED PVC SCREEN el
DIAMETER 6IN ID
SCHEDULE 80 PVC
SLOT SIZE 0.020 IN
LENGTH 123 FT

. PEA GRAVEL WASHED

. BORING BACKFILL TO SCREEN BOTTOM

WASHED PEA GRAVEL

. BOREHOLE

DIAMETER 14 IN

. PROBE TOP VENTED SLIP CAP

SICrs/DAP
J./10010201LP14.XLS






APPENDIX F
PERIMETER GAS PROBE BORING LOGS

Soil Borehole Logs
GP3

GP4

GP4A

GP5

GP5A

Gas Monitoring Probe Detail
GP3

GP4A

GPSA



SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD: 4 1/4" IDHSA BORIKG NO.
INlinois GP3
SHEET
SAMPLING METHOD: 5 FT CME SAMPLING TUBE 1 orF 1
DRILLING
START FINISH
30RING LOCATION: WATER LEVEL TIME TIME
SW 174 of SW 174 of Section 9 , T 46 N, R 10 E/N TI1HE
NORTHING 2116615.5 EASTING  1052220.9 DATE DATE DATE
DATUM ELEVATION 770.8 CASING DEPTH 4/21/93 | 4/21/93
ORILL RIG CME 750 ATV SURFACE CONDITIONS GRASS COVERED SURFACE
ANGLE Vertical BEARING  —ceme
SAMPLE HAMMER TORQUE FT-LBS
L2 ZE | RER TEST RESULTS
T RHE SAMPLE NUMBER A R N 5
oug S EE: AND g lalpe Ele™|BNILE
w2 Qa of| > COlZ |3V |jexw|Hr|er HH an
zu | 32 (8| DESCRIPTION OF MATERIALS S2 5|3, ||EE|3E]gn|83 |4
w J35 @ € i g° CO | Mml Jmjax ! -w
~ @ o Iolsgiadlvwelor
- - 63 1} Brown TOPSOIL, Roots Present, Clayey Little to Some SB ] 1->4 Ny
- Sand to 1 Foot over Brown Sandy anct% Silty Clay, Little - ﬂ
- 768.3 to Some, Fine to Medium Sand to 2 Feet over 6" Moist ~—
= - 7 I\ Sand Layer Vs —
- Hard Brown and Gray Streaked Silty CLAY (CL), Little —
z 100 2 Fine to Coarse Sand, Grades to Little Fine Gravel, SB -
s - Limonite Patches and Gray Streaks >43
- Hard Brown Silty CLAY (CL) Trace to Little Fine to ——j
- Coarse Sand, Trace Fine Gravel, Gray Streaks Present =
—
]
- - |97 3 SB — .
T — 05
- 2588 PID None Detected -
- ’ Very Stiff to Hard Gray SiltéClAY (CL), Trace to Little "3
z Fin¢ to Coarse Sand, Trace Gravel =
- - |100 4 SB - 2.75-
- 15 PID Noae Detected - >45
_ —
E ¢ : mJ
—a0 7508 0% -
- End of Boring at 20 Feet -
Z Gas Probe Set at 19.85 Feet ]
= 3
=25 —
z -
e E
- =
- .
=35 =
LocGep sy _SJC ORILLING conTR _E&F
rdate 2 DATE 9/22/93 crk’0 gy _DAP CHAS. MARKGRAF ‘A




SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, ORILLING METHOO: 4 1/4" IDHSA BORING NO.
Ilinois GP4
SHEET
SAMPLING METHOD: 5§ FT CME SAMPLING TUBE 2" 1 o 1
SPLIT SPOON DRILLING
START FINISH
30RING LOCATION: WATER LEVEL TIME TIME
SW 174 of SW 174 of section 9 , T 46 N, R 10 E/W TIME
NORTHING EASTING DATE DATE DATE
JATUM ELEVATION CASING DEPTH) 4/15/93 | 4/15/93
JRILL RIG CME 750 ATV SURFACE CONDITIONS
ANGLE Vertical BEARING  aeece-
SAMPLE HAMMER TORQUE FT-LBS
- g E & | . ;‘;_j i~ o . TEST RESULTS
TwH z |zl o SAMPLE NUMBER wm| - | Sk x o
- W - [{] = w a -4 a ~ %) [ » 0N o>
84S | 3 |3]E AND 2ol 2128 ezl |fr|bhlcn
(%} o > = 4
ozu 3, (g @ DESCRIPTION OF MATERIALS PRI E R H Y
u Jgs o« €«lgo SO (HH|IHL& | -W
~ o o IoilgdiaJdluvne ] or
Al - 96 | 1] FILL: OrFanic Topsoil, Roots Present SB - 054
| Brown Sifty Clay Cap Material T
Brown Silt{(]ay —
- Grades to Little Brown Clay —
- 75P—f8 2| Refuse, Cloth Material at 4 Feet SB = -
-S Plastic Material at 5 Feet —_
End of BoriEF at 6 Feet —
_ Boring Backfilled with -
Bentonite Chips ! —
-10 —
s =
=
- -
-20 —
-
2 -
- 7
-3 —
—- a
—35 3
Loceeo 8y _SJC DRILLING CONTR _CM

nlate 0 e DATE 9/22/93 cix’D 8y _DAP CHAS. MARKGRAF i s




SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOO: 4 1/4" IDHSA BORING NO.
Illinois GP4A
SHEET
SAMPLING METHOO: 5 FT CME SAMPLING TUBE 1 of 1
DRILLING
START FINISH
30RING LOCATION: WATER LEVEL TIME TIME
SW 174 of SW 174 of Section 9 , T 46 N, R 10 E/W TIME
NORTHING  2116248.1 EASTING 1053013.8 DATE DATE DATE
SATUM ELEVATION 776.4 CASING DEPTH 4/15/93 | 4/15/93
ORILL RIG CME 750 ATV SURFACE CONDITIONS GRASS COVERED
ANGLE Vertical BEARING  oeeme
SAMPLE HAMMER TORQUE FT-LBS
L2 | EE X L Ese TEST RESULTS
zud | U ol SAMPLE NUMBER ELlE 8| T o
Ll ST |yl e AND s lelpcl| Bla™|a|uE
gza | z“ (8]3 DESCRIPTION OF MATERIALS A T i i e
= =z ol ? vl n|9=z HCI3E|2E|ez|YEn
w 435 « C1a° COlHH]IIH oL@ |-W
~ @ o ol d]lo sl |or
Nat/
54l - 67 1 _\%2: Topsoil Over 4* Brown Sandy Clay, 1/2" Sand Lense at/_ SB % 25->43
— p— Very Stiff to Hard Gray CLAY (CH)
_ ] 7 Very Stiff Brown CLAY (CH), Trace Fine to Coarse Sand,
- 100" 2| Trace Siit B Jas
-5 T4
/ Very Stiff Brown Sil%CLAY (CL). Little Fine to Coarse
/ Sand, Trace to Little Fine Gravel, Trace Coarse Gravel 3
/ 3* Sandy Gravelly Clay Layer at 8 Feet, Grades to Ve p
_ 97 3! Stiff Brown and Gray Silty CLAY CL) Little Fine to SB = 34
-10 Coarse Sand, Trace to Little Grave —
Very Stiff Gray Lean CLAY (CL), Trace to Some Silt, =
Little Fine to Coarse Sand, Trace to Littie Fine Gravel, -
Trace Coarse Gravel —
- 1* Sand Lense at 11 Feet _—
_ 76194 95 \/,/ 4 <3 Silt Layer at 14 Feet SB = 25.
15 % Very Stiff Gray Lean CLAY (CL) Trace to Some Silt, - 3.75
Little Fine to Coarse Sand and Fine Gravel, Shale -
% Fragments Present -
- s / 5 SB 3 25-
- / Silt Lenses Present — 37 NS
/ 1° Silt Layer at 21 Feet 3
_ // =
7528 7 ™\1" Sand and Gravel Layer at 23.5 Feet /] 3
— s - |67 6| Very Stiff Gray Sandy Gravelly CLAY (CL) SB i -
2* Sand and Gravel Layer at 25.5 Feet 4
7494 Y. -
- End of Boring at 27 Feet —
Gas Probe Set at 26 Feet 3
_ _E
- 35 L_“

Loccep 8y _SJC

late 100 sy DATE 9/17/93 CHK'D BY

DAP

DRILLING contr _E&F

CHAS. MARKGRAF

10 ALY




SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD: 4 1/4" IDHSA BORING NO.
Ilinois GP5
SHEET
SAMPLING METHOO:  § FT CME SAMPLING TUBE 1 o 1
DRILLING
START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/W TIME
‘NORTHING EASTING . DATE DATE DATE
JATUM ELEVATION CASING DEPT 4/16/93 | 4/16/93
DRILL RIG CME 750 ATV SURFACE CONDITIONS GRASS COVERED LANDFILL CAP
ANGLE Vertical BEARING  eece-
SAMPLE HAMMER TORQUE FT-1BS
E EE N 2|5 0 TEST RESULTS
TR HE SAMPLE NUMBER Bolr|ea|[ = o
sws | X5 |42 AND sole|agll ElaX|ax |
[ o EWiHFE{FRFIHH|XW
czuw I o o DESCRIPTION OF MATERIALS <2/ H |3 Wk |oH|ux|o> wr
- o> o nal | 2 2l jwe | Tw
v 3 z w < @ [=] [- ] Mo - - a o - Ww
~ @ ) IVIJIJladJ|VwO]l OF
= - 92 1{ FILL: Brown Silt and Wet Organic Clay SB — ->45
: Topsoil Over Brown and Graasmy Clay, Lmle to Some -
- Fine to Coarse Sand, Trace rs¢ Gravel —
- Sandy Lenses from 24 Feet —
s ~ | 83h 2 SB - -
B ; FILL: Gray Clay -
-_ 2t Refuse Material at 9 Feet : i
— 10 End of Boring at 9 Feet —
Boring Backfilled with =
. Bentonite Chips 3
—-15 — |
20 -
) - !
s -
- z
-] \
- — i
~30 = !
- =
- 35 _E
- - !
- — i
: !
Loceep sy __SJC DRILLING CoNTR _E&F ‘
N DATE 9/17/93 ckk’o sy _DAP CHAS. MARKGRAF o e ke '




SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOO: 4 1/4" IDHSA BORING NO.
Nlinois GP5A
SHEET
SAMPLING METHCO: 5 FT CME SAMPLING TUBE 1 of 1
DRILLING
START FINISH
BORING LOCATION: WATER LEVEL TINE TIME
SE 1/4 of SE 1/4 of section 8 , 7 46 N, R 10 E/W TIME
NORTHING 21156823 EASTING 10515833 DATE DATE DATE
DATUM ELEVATION 768.4 CASING DEPTH| 4/22/93 | 4/22/93
DRILL RIG CME 750 ATV SURFACE CONDITIONS GRASS COVERED SURFACE
ANGLE Vertical BEARING  coweme
SAMPLE HAMMER TORQUE FT-LBS
2 Zx |x ¥l TEST RESULTS
- o U »1 g -l > 132 x
TwH & |l o SAMPLE NUMBER ww| - [On o
- W wE ul @ - O ] - X | OX| H>
eug > |3 = AND [ ola< z|o o w -
gza g,,, ol » rolzjz0 W Hk|kkF|HH]O®
zZy 3, |g|» DESCRIPTION OF MATERIALS 6% w0z ||BE{3BI9E[02|¥s
W Ja o« <ila® CO|HH|JH|OX|F-W
~ L) o Iojsalad|vneolor
- - 75 ll 1| FILL: Brown Wet Topsoil with Grass Roots with Little to SB — 1-2 %
- Some Fine to Coarse Sand, Trace Gravel -
= - 90 2| FILL: Grades to Hard Silty Clay with Littie Fine to Coarse | SB —: 75-2
et Sand, Trace Gravel, Brown Sandy Clay, Brush Fibers =
- Observed in Brown Cla =1
3 r FILL: Gray and Black (¥lay to 6 Feet —
t 762.4. : 3
- 761.4 b Fibrous PEAT (FT) -
- - 52y Q| 3| Soft Gray CLAY (CH), Little Fine to Coarse Sand SB —] t.25-1
Z / :
T10 7579 =
- 156.9.] / Stiff Brown and Gray Mottled Silty CLAY (CL) =
= / Suiff to Very Stiff Gray Silty CLAY (CL —]
- - |9 4| Grades to Cray Clayey ST i Silty( SPhy (CL/ML), SB — 5.
- }:iinl-[c to Some Fine to Coarse Sand, Trace Fine Gravel to — 25
z cct 3
— 753.4 Grades to Gray Silty CLAY (CL), Little Fine to Coarse —]
z 13 / \Sand, Trace Fizc G?-avel “ f -
- 751.9- Very Stiff Yellowish Brown and Gray Mottled Siﬁcuw —
— _ 98 s S_CL Grading to Clayey SILT, Silty CLAY (CL/ML), SB —] 15-
- race to Little Fine to Coarse Sand, Trace Fine to Coarse — 275
- Wet Gravel -
-, 3" Gray Siltv Laver at 16.5 Feet —
—20 S(t:ilr‘f/l& l\‘/)cry Stiff Gray Clayey SILT, Sitty CLAY g
p 7464 rades to Grav Silty CLAY (CL) -
- End of Boring at 22 Feet =
- Gas Probe Installed at 16.1 Feet —
g e
-3 =
=3 —
Loageo By _SJC DRILLING CONTR _E&F
e s st DATE 9/17/93 cik'D By _DAP CHAS. MARKGRAF o ace
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FNARZYN

ELEVATION 773.51 ft

GAS MONITORING PROBE

GAS PROBE NO.

STICK-UP 271 ft

3ROUND
SURFACE ELEVATION 770.8 ft

DEPTH

BELOW
S GROUND

SURFACE

TOP OF FINE SAND N/A ft
ELEVATION N/A ft

TOP OF PEA GRAVEL 361
ELEVATION 7672 ft

TOP OF SCREEN 5.03 ft
ELEVATION 765.77 ft

ROTTOM OF SCREEN 19.85 ft

, ELEVATION 750.95 ft
N—' ——

END OF BORING 20 ft

ELEVATION 750.8 fi

GROUND

i—SURFACE

GP3
Project HOD Landfill
Location Antioch, lilinois
Job No. 10010201
Date Constructed 4/21/93
Contractor E & F Drilling
Coordinates 2116615.5N, 1052220.9E

. LOCKING ALUMINUM PROTECTIVE

CASING
LENGTH 5FT

. SURFACE SEAL

BENTONITE HYDRATED
CONCRETE

HYDRATED BENTONITE
GRANULAR TQO SURFACE

PVC PIPE
DIAMETER 2INID
SCHEDULE 40 PVC

SLOTTED PVC SCREEN

DIAMETER 2 INID
SCHEDULE 40 PVC
SLOT SIZE 0.020 IN.
LENGTH 14.65'

PEA GRAVEL WASHED

. BORING BACKFILL TO SCREEN BOTTOM

N/A

BOREHOLE
DIAMETER 8.5 IN.

. PROBE TOP VENTED PUSH CAP

SICjts/DAP
J412010201/GPI.XLS



GAS PROBE NO.

ELEVATION _ 778.87 ft

STICK-UP 247 ft

GROUND

f——SURFACE

R0UND
’URFACE ELEVATION 776.4 ft

GAS MONITORING PROBE

DEPTH
BELOW
GROUND
SURFACE

,/
7
7 2 2z

—/ 2 W _/

// .

o 7
v 7
74 70 Z

TOPOFFINESAND  N/A ft
ELEVATION  N/A 1t

TOP OF PEA GRAVEL 5 ft
ELEVATION 7714 ft

TOP OF SCREEN 58 ft
ELEVATION 7706 ft

30TTOM OF SCREEN 26 ft
ELEVATION 750.4 ft

END OF BORING 27 ft
ELEVATION 749.4 ft

GP4A
Project HOD LANDFILL
Location ANTIOCH, ILLINOIS
Job No. 10010201
Date Constructed 4/15/93
Contractor E&F
Coordinates 2116248.1N, 1053013.7E

. LOCKING STEEL PROTECTIVE

CASING
-’
LENGTH 5FT
. SURFACE SEAL
BENTONITE HYDRATED
CONCRETE —
. HYDRATED BENTONITE
CHIPS AND GRANULAR TO SURFACE
. PVC PIPE
DIAMETER 2INID
SCHEDULE 40 PVC
. SLOTTED PVC SCREEN
DIAMETER 2INID Y
SCHEDULE 40 PVC
SLOT SIZE 0.020 IN
LENGTH 20.7 FT
. PEAGRAVEL  WASHED
. BORING BACKFILL TO SCREEN BOTTOM
PEA GRAVEL
. BOREHOLE
DIAMETER 8.5IN
. PROBE TOP VENTED PUSH CAP

SIC/jts/DAP

J:110010201/GP4A XLS



e
e

ARZYN

—— e

ELEVATION

STICK-UP

OUND
JRFACE ELEVATION

TOP OF FINE SAND
ELEVATION

OP OF PEA GRAVEL
ELEVATION

TOP OF SCREEN
ELEVATION

“TTOM OF SCREEN
~ ELEVATION

END OF BORING
ELEVATION

GAS MONITORING PROBE
GAS PROBE NO.

770.8 ft

2.4 ft

768.4 ft

SURFACE

T N/AH
T 7624 ft
T 7624 ft
T 7523t

746.4 ft

GROUND

i—-SURFACE

DEPTH

BELOW

GROUND

N/A ft

6 ft

6 ft

16.1 ft

22 ft

GP5A
Project HOD LANDFILL
Location ANTIOCH, ILLINOIS
Job No. 10010201
Date Constructed 4/22/93
Contractor E&F
Coordinates 2115682.3N, 1051583.3E

. LOCKING STEEL PROTECTIVE

CASING
LENGTH 5FT

. SURFACE SEAL

BENTONITE____ HYDRATED GRANULAR
CONCRETE __

. HYDRATED BENTONITE
GRANULAR
. PVC PIPE
DIAMETER 2INID

SCHEDULE 40 PVC

. SLOTTED PVC SCREEN

DIAMETER 2INID
SCHEDULE 40 PVC
SLOT SIZE 0.020 IN
LENGTH 10.09 FT

. PEA GRAVEL WASHED

. BORING BACKFILL TO SCREEN BOTTOM

BENTONITE TO 17 FT THEN PEA GRAVEL

. BOREHOLE

DIAMETER 8.5IN

. PROBE TOP VENTED SLIP CAP

S$IC s DAP

J.10010201/GPSAXLS



GRAIN SIZE DISTRIEBUTION TEST REFORT
p L. o — o
£ £ 2% 2y v s s g % : ¢
115 I I R U S = RIS .
: ' : NE S IERE g1l
e Rk N : HIRE
& — TR
o
‘!\
70
w ' 11
e 58 \
X 4@ > N F U £
. : Ty
TN
] P
20 ' ™ :
N
1&8 \‘S'-‘:,__
%) 5 : I : : : Hil L
2808 168 18.¢ 1.8 e.1 8.81 2.2061
GRAIN SIZE — mm
SumboljX +3* v GRAVEL “ SAND “ SILT < CLAY
e} 8.9 1.2 &2.8 28, 6 16.2
LL PI Des Do Dsg D3 Dis Dip Cu
o z5 < @.48 @.2% @G.23 6.644 |6.0043 [@.0014 | 4,52 zaz.1

MATERIAL DESCRIPTION

UsSCs

2 Brown Clagyey SAND,

Trace Gravel

sC

Project No.:

Project: H.0.D.,

16810281

O Sample: HI-SUB4-91

Date: S5-27-93

LANDFILL RI/FS, Antioch, I1linois|resten By

Remarks:

CLS
CHECKED BY( (<>
APPROVED BY DT L

GRAIN SIZE DISTRIBUTION TEST REPGORT

WARZYHs IHC.

Sheet Mo.




GRAIN SIZE DISTRIBUTION TEST REPORT

HRARZ

M

IHNC.

Sheet Ho.

GRAIN SIZE DISTRIBUTION TEST EREFORT
. .. o g s .
S ESifzss oz : 5 %3 % ZE
108 s : ~SHITT f T 1 TIE
TN
52 H
80 i RERE
\”\
-0 1 ™
i [
L ce \'
& I
E 58 :
@ A
E 46 A
& <
&“
32 \‘\
ﬁ\.
206 &%
iag
=R : N | : HIRE
200 100 10.9 1.0 g.1 .01 9.30
GRAIN SIZE — mm
Sumbolis +3% “ GRAVEL v SAND « SILT s CLAY
o 8.8 6.6 33.1 33.5 24.8
LL PI Dcs D Dsi Dz Dis Dig Cc Cy.
o % 1z 1.24 a. a3 a.eas
MQTERIRL DESCRIPTION uscs
O Grag—-Brown Lean CLAY, Some Sand, Little Gravel cL
Project No.: 10810201 Remarks:
Project: H.0.D. LANDFILL RI~FS,; Antioch, Illincis TESTED BY CLS
O Sample: HD-SUGS—G1
CHECKED BY( LS
AFPPROVED BY DTW,
Date: S5-27-93




GRAIN SIZE. DISTRIBUTION TEST REFORT
! 5 . . . cﬂm_‘em‘“u- Fm.
008 £ £ pe < e g 3 TR
199 = no et -0 cR % = =z = = =
TT T T
2@ : : ; : \'Q'k
: o
~\i:\
89 \
79
W <o
: \
— 58 Y
] \
o 4a
[T \\
— S0 \-‘ 7 i
5 |
2@ N
16
.‘ H
3 ! : R : : : : : HERE i
298¢ 189 1e.9 1.6 8.1 8.1 9.0891
GFAIN SIZE — mm
Symboll#® +3* % GRAVEL 7% SAND ~ SILT “Z CcLay
O 8.9 1% J i6.8 54.8 33.8
T w PI Dzs Dz Dsp Dzp D1s Diy Ce Cu
o RAG) 11 @a.a1 g.60%
MARTERIAL DESCRIPTION uscs
2 Brown Lean CLAY, Little Sand, Trace Gravel cL
Project No.: 10018201-38133 Remarks:
Project: H.0.D. LANDFILL RI-ZFS, Antioch, Illinois TESTED EY TWPACLS
o Sample: HID~-SSHZI~-¢
' CHECKED BYQOLS
~RPPROVED BY DT L
Date: 5-,24-93
GRAIN SIZE DISTRIBUTION TEST REPORT
HARZYH. IHC. Sheet Ho.




| - 5 L T L
oy < o owI o5 % ?llj;ll £ s 3 %k
: : o — — e .-LU.C_L__] , 411
,:'E‘l : B H : \
k\q‘
86 h\ 7
>g N i
\
W e ﬁ\
w .
— D .\
= bl
& N
[a :
e N B ~o
28
16
Sl § § S EN R : : : : : 1
200 180 18.8 1.0 8.1 8.081 8.091
GRAIN 3IZE — mm
ngboﬂz +3* “ GRAVEL “« SAND 7 SILT “ CLAY
O 8.0 3.3 2.3 33.3 61.1
LL I Des Dsp Dsp 35 Dis Dy i C- Cus
o] g 19 6. 66
MATERIAL DESCRIPTION uscs
2 Brown Lean CLAY, Trace Gravel and Sand cL
Project No.: 10010281-38133 Remarks:
Project: H.0.D. LANDFILL RI/FS, Antioch, Illinois|iesTen BY THF
S Sample: HI-SSHWZ2D-34
I~ N CHECKED BY (LS

APPROVED BY p | _
Date: 5/28-93

GRAIN SIZE DISTRIBUTION TEST REPORT

- - MARZYHN, -IHC. : Sheet No.




| GRAIN SIZE DISTRIBUTION TEST EEFORT
h‘ ‘ é : : Z..-L-:,o.."‘.. . ..... l..‘.u'“; ........ ~ .......... F‘h... ......... :.E
‘ L E 2 s we e g % :E
] 19 * - = ,, — 3 X_f %E:-gl.)._..o( BEE -
T : R ' h o
l : k ™~
@i il \‘
: : Y
| se |l h
: : 1,\
was : (1Y
| wes 11 N
= 1 N
— SA : : Y-
g | X
R AN
|l sel Il
| zol—
r
‘t
, Rl f L L s il 3
288 lee 18.82 1.8 2.1 8.1 23.891
GRRIN SIZE — mm
Symbol|¥ +3¥ % GRAVEL “ SAND #“ SILT “ CLRAY
O 2.0 8.1 2.9 33.4 4.5
|
| LL PI Dos Dsi Dsp Dzp Dis D1y = Cu,
o I3 1< a. s
i
! i |
MATERIAL DESCRIPTION Uscs
< Brown Lean CLAY, Trace Sand CcL
|
Project No.: 1801820138133 Remarks:
Project: H.2.D. LANDFILL RI/FSy Antioch; Illimois TESTEDL BY TWF.-CLS
o Sample: HD-SSHZD-%34
CHECKED BY .S
APPROVED BY ©T
Date: S5-24-93
GRAIN SIZE DISTRIBUTION TEST REPORT
WMARZYMH,s IHC. Sheet Mo.
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MATERIAL

DESCRIPTICN Uscs

< Brown Fime—-Coxrse SAND,

Some Gravel,

Little Silt; Trace Clay

3

Sample:

Date:

Project No.:
Project:
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LANDFILL RIZFS,
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Remarks:
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CHECKED BYQij
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GRAIN SIZE DISTRIBUTION TEST REPORT
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Sheet HMo.
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MATERIAL DESCRIPTION

< Grag—Brouwn Fine—Coarse SAND,

Little Gravel

& Silty Trace Clay

Project No.: 1891620138148
Project: H.0.D. LANDFILL RI-ZFS,

o Sample: EBaorima HI-SSWISE-ZG

Date: 4-,28-93

Antioch,

Illinois

Remarks:

TESTED EY CL=
CHECKED BYCLS
APPROVED BY Dt

GRAIN SIZE DISTRIBUTION
LARZYH .

TEST REFCRT

IHC.

Mo,
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MATERIAL DESCRIPTION

< Grad—Brown Sandg Silty CLAY,

Trace Gravel

[
; btV M}
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Date:
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Project: H
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a.
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» 3
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AT « oW

4-,28,93
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MATERIAL DESCRIPTION

(Organic Content = 11.7%)

-j]C Brown Silty Finmne—-Coarse SAND,

Some Gravel,

Little Clay

Project HNo.:
Project:
.o Samp1l

Date:

H.0Q.D.

e.

Sr26/93

1801620138133
LANDFILL RI/FS,
HD-SSHS5S—-%

ARrntioch,

Illinois

BRAIN SIZE DISTRIBUTION TEST REPORT
WARZYMN, IHC.

Remarks:
TESTED EBY TWP-CLS

CHECKED BY(' LS

APPROVED BY DT L

Sheet HNo.
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MATERIAL DESCRIPTION uscs
2 Brown Fine-Coarse SANDy Some Silts Little Gravel, Trace Clay SM

Date:

|Project No.: 1801828138133
Project: H.0.D. LANDFILL RI-ZFS; Antioch, Illinois
< Sample: HD-SSW3S-14

Sr24,93

GRAIN SIZE DISTRIBUTION TEST REPORT
HMARZYH. IHC.
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TESTELD
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APPROVED BY DT |_
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MATERIAL DESCRIPTION yecs
0 Brown Fine-Medium SAND, Little Silt, Trace Clay S
(Project No.: 1881828138133 Remarks:
Project: H.0.D. LANDFILL RI/FS, Antioch, Illinois TESTED EBY TWFP.-CLS

O Sample:

HL-SSl&S-14

Date: S5-24-93

GRAIN SIZE DISTRIBUTION TEST REPORT

HARZYMN .

IHC.

CHECKED BY

LS

APPROVED BY DT\,

Sheet HMNo.
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MATERIAL DESCRIPTION uscs
< Brown Finme-Medium SAND, Little Silt, Trace Clay SM
Project No.: 1881828138133 Remarks:
PPOJeCt: H.0.D. LQNDFILL RI/FS, QntIOCh, Illinois TESTED BY TWF-CLS
¢ Sample: HI-SSHE65-¢14
CHECKED BYOLS
APPROVED BY DT L
Date: S5-21,93
GRAIN SIZE DISTRIBUTION TEST REPORT
HMARZYH. IHC. Sheet No.
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GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION } uscs
< Gray—-Brown Lean CLAY, Little Sand { cL
i
'i
Project No.: 1081020138148 Remarks:
Project: H.O.D. LANDFILL RI-AFS, Antioch, Illinecis
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MATERI

AL DESCRIPTION

n

< GBray—-Brown Fine-Medium SAND,

Trace Clay, Grawvel

and Silt

c Il
wm| m
0O

Project No.:
Froject:
S Sample:

Date: 4.-28-93

H.Q.D,
Eorins

1801020138140

LANDFILL RI~FS,

HI-SSWPTI—54

ARrtioch; Illinmgcis

AR ZY N«

GRAIN SIZE DISTRIBUTION TEST REPORT
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TESTED EY LS
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APPROVED BY Ny

Sheet Ho.
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MATERIAL DESCRIPTION g uscs
T Brag-Brouwn Lean CLAY; Trace Sand and Gravel ! cL
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Date:

Project MNo.:
Project:
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H.0.D. LANDFILL RI-FS;
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Afnticch, Illinois

le:
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CHECKED BYQLS
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DESCRIPTION

2 Brown Fine-—Coarse SAND,

Some Gravel,

Trace Silt a2nd Clay

Project:

Date:

Project No.:
Hl 0. D-

O Sample:

HD-SSE1-27

S/24-93

1801820138133
LANDFILL RI-FS,

Antioch;,

Illinois

Remarks:

TESTED EY TWP-CL3:
CHECKED BYCQLS
APPROVED BY DT L

IMC.

GRAIN SIZE DISTRIBUTION TEST REPORT
HMARZYN

Sheet Ho.
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Date: S5.'24-93

CHECKED BY 0 LSS

GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION Uscs
0 Brown Lean CLAY, Little Sandy Trace Gravel CcL
Project No.: 1901928138133 Remarks:
Project: H.O0.D. LANDFILL Ri-sFS, Antioch, Illincisiteaten v THP-CLS

APPROVED BY DT L
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MATERIQL DESCRIPTICN [ uscs
i
2 Brown Fine-Coarse SAND, Scme Gravel, Little Silt, Trace Clay | SP-SM
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I

Project HNo.! 180102081-38133
Project: H.0,DB. LANDFILL RI~-FS, Antioch, Illinois
O Sample: HI-SSBZAR-17

Date: 5-24-93

BRAIN SIZE DISTRIBUTION TEST REPORT
HARZYN, IHC.
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METERIAL DESCRIPTION i gscs

2 Browm Lean CLAY, Some Sand, Little Gravel cL
Project No,: 10218281-38133 Remarks:
Project: H.O0.D. LANDFILL RIZFS, msntioch, Illinois TESTED BY TWP-CLS
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MATERIAL DESCRIPTION

uscs

20 Brown Fime—-Coarse SAND,

Some Gravel,

Little Silt,

Trace Clay

SM

Date:

|Project No.: 10012281,38133
iProject: H.0.D. LANDFILL RI#FS, Antioch, Illinois
o Sample: HI-SSE3-24

S,24,93

GRAIN SIZE DISTRIBUTION TEST REPORT
HAaRZYH, IHC.

Remarks:

TESTED EBY THWF-CLS
CHECKED BY( [ S
APPROVED BY pT
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‘ MATERIAL DESCRIPTION USCS
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MATERIAL DESCRIPTION uscs
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280 180 18.g 1.0 9.1 .27 8.891
GFAIN SIZE — mm
Sumboll®X +3* < GRAVEL % SAND ~ SILT “ CLAY
O 8.@ 1.1 67.7 27. 4 3.6
| LL PI Dzs Dip Dsi Dz Dis Dig C- Cu.
= - - a.24 08.15 €6.13 a.8?1 |[a.83%s [a.62%vs 1.13 | S.1
MATERIAL DESCRIPTION i Uscs
A Braan Esme CA4NN. CAmae Q3714 . Traosra Clan =mad Seawal i L] X |
ot et Sfrasl B [} raml 4 Uhl"ﬂ' L A Al 4 L ' . e W U&"’ L INA"] -t WAV WA ; i) Y
|
Froject No.: 19818281-38133 Remarks:
Project: H.0.D. LANDFILL RIZFS, Antioch, IllimelslitecTeEn BY TLPACLS
72y Sample: HI-SSE4-93%9
CHECKED BYQLS
APPROVED BY DT W
Date: 5-24-93

GRAIN SIZE DISTRIBUTION TEST REPORT

Sheet Moo

MARZYHM, IHC.




GRAIN SIZE

—:: e F ;Caarloi e dium : Fire
= ¢ £% 20 L . < @ c g L

Y T T hTee e ——E L T T T -
: : : it E : . e RN O !
: : . H ﬁ)- LA E ! y'ui! I I ! i

=g i : T i Fins I t " : ’

[ ; \\ I =

89 i ? Q |

: h\ !

70 x\ i

t

b ¢ & |

= N\

= S3 !

& N\

o 46 "\

o : : e : : : : N
sel ML L ]l
28 .
1a

t 1

: T IR R i : 4yl g !
5] : H } R E S : : j H : B ; i H ]
Z8Q0 130 12.9 1.8 c.1 g.81 8.091
SRAIN SIZE - mm
SymboliX +3* # GRAVEL vt SAND < SILT “ cLay
s} 8.9 8.9 2.7 52.3 3%.1
LL PI Dgs Dsg Dsi D3 Dis D1 C. | ¢
ol 25 11 @.a1 | 6.663 |
é
i
MQTERIQl. DESCRIPTION uscs
<2 Brown Lean CLAY, Little Sand, Trace Gravel cuL
Project No.: 18819201.38133 Remarks:

Pr‘o.ject: H.O.D. LQNDFILL RI/FSJ gntiOCh, IllinOiS TESTED BEBY TLWFACLS

o Sumple: HD-5SEB4—45 -
= CHECKED BYCLS

APPROVED BY DT
Date: 5-24-93
GRAIN SIZE DISTRIBUTION TEST REPORT

o

heet No.

HMARZYH. IHNC.



£ Lz & & Com te e diun : Fire :
- 08 48 £ g < £ g = :E
I! 199 _ = P - p4 = - I = = <
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woo i
G AN IR
= N
= 58 : L
= WA RER I
i e AN A Al
= 3 I
1 ze oL i I
;20 A W 1 -
: o, 1 i :
* ] A
. 16 E :~~- i lflj i : :
. f —h’ -~ 1 s by + -’ H
NI T |
H P sy
| 0 T
' 282 188 18.8 1.2 2.1 z.et g.on!
-_«l GRAIN SIZE — mm
‘Sumboll® +3* ¥ GRAVEL % SAND v SILT % CLAY
o g.8 17.3 9.5 8.8 4.4
N
Nr  LL PI Des Dz Dsiy D Dis D1 Cc Cu
la]  — — S.5& 1,34 g.g1 | @.38% !8.1175|@.6432 ) 1.2 | 31,8
1 :
;
. MATERIAL DESCRIPTION sce

< Brown Fine—-Coarse SAND,

Some Gravel, Little Silt, Trace Clay

Project HNa.:
Project:
O Sample:

Date: 5-24-93

H.0.D.
HI—-SSBS-31

Remarks:

TESTED EY TWP.-CLS
CHECKED BY (LS
APPROVED BY pT L

1001028138133

LANDFILL RI-ZFS; Antiochs Illinois

GRAIN SIZE DISTRIBUTION TEST REPORT

MARZYH,s IHNC.

Sheet Mo,




i

E DISTRIBUTION TEST REFORT

o=y

()

(]
[

1173 in

1 ode.-

Tt in
T .

LS

. ‘:‘

[xx]

PERCENT FIMER

29

a
2080

1.0 8.1
GRAIN SIZE — mm

1806 13.0 e.e21 g.e081

Symboll®d +3¥ % GRAVEL % _SAND A« SILT % CLRY

©

8.0

8.4

8.5

42.4

48.7

Dsi

Dz

Dig

8.8l a.a6z

0

[
7

MATERIAL DESCRIPTION uscs

< Brown Lean CLAY, Little Sand cL

Remarks:
TESTED EY

Project No.: 1201020138133

Project: H.0.D. LANDFILL RI-ZFS; Antioch; Illinois

TWFRACLE

o Sample: HO-SSES-47
= CHECKED BY LSS
APPROVED BY STL
Date: S5724-93

BRAIN SIZE DISTRIBUTION TEST REPORT
MARZYM, INC.

Sheet Ho.
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GROUNDWATER MONITORING WELL BORING LOGS
AND WELL CONSTRUCTION DETAILS



APPENDIX J

GROUNDWATER MONITORING WELL BORING LOGS AND WELL
CONSTRUCTION DETAILS

Soil Borehole Logs
Ww2D

W3SA

W3SB

W3D

w4S

W5S

W6S

W7D

WwS8D

Monitor Well Construction Summary
W2D

W3SA

W3SB

W3D

w4S

W5S

W6S

W7D

W8D



r j
SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD: 4 1/4" ID HSA BORING NO.
1llinois W2D
SHEET
SAMPLING METHOD: 5§’ CME SAMPLING TUBE 1 o 2
2" OD SPLIT SPOON (84-88 FT) DRILLING
START FINISH
, BORING LOCATION: WATER LEVEL TIME TIME
SE 174 of SE 1/4 of Section 17, 7 46 N, R 10 E/ TIME
NORTHING 2116648.2 EASTING  1052499.9 DATE DATE DATE
DATUM ELEVATION 7707 CASING DEPTH 4/17/93 | 4/17/93
DRILL RIG CME 750 ATV SURFACE CONDITIONS GRASS COVERED PRAIRIE
ANGLE Vertical BEARING  ==eeee
| SAMPLE HAMMER TORQUE FT-LBS
: 2 TR wr g o - TEST RESULTS
T W 2 |zl 3 SAMPLE NUMBER WHi - | 9H 3)
W  lw @ @ N v - x{lox!rs>
oug g >| £ AND o LI IR 4 Zz|o i L -
dzu | 5 (3| % DESCRIPTION OF MATERIALS R EMIFE R R R
H = b} na|l v | 3z FZ|IOD|CZ |WC|XITW
w 43 x < | a®© O |(HH|JH QX |FW
~ o o IolJJiaJlnnO] o+
—
‘: - 75 1| Stiffto Ve?' Stiff Reddish Brown Or%nic Top. Soil (OH), SB - 1-
769.24 . |_Roots to 1 {t then Brown Silty Sandy Clay - 35
5 7,-’,{; Brown Silty CLAY (CL), Limonite Precipitate, Magnesium i
Y5444 Nodules Present —
- 83 21 Soft to Stiff Brown and Gray Mottied Clayey SILT to Sil SB — .25-
—s 7657 5793 CLAY (ML/CL) d hid A = 30 | 1 10
) 5 Grades o more silty CLAY (CL) Trace to Little Fine o -
»’;;;} Coarse Sand and Fine Gravel, Sand Pocket at 9 Ft =
= 75433, =
o 761.7 (144 =
- 75{:-J& 3| Brown SAND Layer (SP) SB — 2-
10 760.74 " — 45
Brown Silty CLAY (CL) to 115’ = >
759.2 -
Graz Silty CLAY (CL), Little to Some Fine to Coarse —
= Sand, Trace to Little, Fine to Coarse Gravel, Sand Lens at ]
756.7 v 12’ and 14°, Shale Fragments Present =
15 - 100 4| Gravelly Sulf to Very Stiff Gray Silty CLAY (CL) SB i }1%-
F 752.74 1] . —
' 7 Gray Vch.S(iff Lean CLAY (CL), Little to Some Silt, -~
_ 95 ///j s| Trace to Little Gravel and Fine to Coarse Sand SB - 25.
E 77 Gray SHIf to Very Stiff Lean CLAY (CL) Little to Some =
. s Sih,zl‘race to Little Fine to Coarse Sand, Trace Fine I
- 99957 Gravel =
E 5% 3
s ke K = | 3 55
= U -
/‘///j -
) =
Y4940 —
= i -
- ~ | oFZ/M 7| Shelby Tube 29-31' SB = 15-
— 30 9% : = 25
- oK Shale Fragments Present - 38 19
= 7 =
= . E
= ';},‘z Lean Clay (CL) Trace Gravel and Sand -
E - mJ i B SB - 1-
35 ////j - 25
= s
- /f//oj 3
i 92057 =
- - |3V 9 SB - 15-
Locgep gy __SJC DRILLING cONTR _E & F
S DATE 9/17/93 cuxrp sy _DAP CHAS. MARKGRAF Pt



'

|

SOIL BOREHOLE LOG

FTI

" SITE NAME AND LOCATION H.O.D. Landfill - Antioch, SHEET BORING NO.
Hlinois 2 o 2 Ww2D
' BETEE Wiy TEST RESULTS
3" B - I SAMPLE NUMBER Whi F Q& X o
- W ol x| o i Ja Ly ¢
aw < \E wi{ o AND a ol Neg - R|TOX|{H>
u o> ng g f ol z %’u mﬁ Sb— o g x v
| ezu 2 o| w DESCRIPTION OF MATERIALS €z| Ko Whe 3|k 03w~
g | 23 |¥ AE R
~ @ ° « vo|® Iviggiag|lunwelor
E 25
—_ 10 SB 75-
t—? 725.2 - Grades to Lean Clay, Little Fine to Coarse Sand A 25
- Grades to Medium Stiff to Very Stiff Coarse Gravelly
- Lean CLAY (CL)
.t:_ s 11 SB -
= Ribbon of Sample Pushed Rock, no Recovery, Gray CLAY
z 716.2 12 SB 5.
— 355 . . .
- Fossiliferous Limestone Cobble in Sample Possibly Pushed 3.0
= from Above
t_ Gray Lean Clay §CL) with a Silty Layer Grading into Silty
~ CLAY, Clayey SILT (CL/ML) to 59
- 711.74
- 60 7 13 SB 1s-
i / Gray Stiff to Very Stiff Lean CLAY (CL) Trace Little Silt, 25
= Little Fine 10 Coarse Sand, Trace Fine Gravel
- b
E-_ 6 / 14 : SB = 15-
- 2" Silty Fine Sand Layer at 65' and 1/2" Sand Lens 65.8' = 25
'T_— 70 / 15 4" Silt Layer at 69.5' Over 1/2" Fine to Medium Sand Lens SB : 13%'
E / Gray Lean CLAY (CL), Little Fine Sand and Silt, Trace to —
E 23;;" Aé N\Little Fine Gravel, ra)cc Coarse Sand ﬁ - ey
z " Gravelly Medium Stiff to Very Stiff Pinkish Gray Cla -
s / 160\ o om 7574 Ty y Clay /' SB = g%.
: E Pinkish/Reddish-Gray Lean CLAY (CL), Little to Some -
Silt and Fine to Coarse Sand, Trace to Little Fine Gravel, —
- Trace Coarse Sand ]
- XY 607 Z -
s 1 A SB ] -
; L}__—_ Fine to Coarse SAND and Fine GRAVEL (SP/GP) 5
- E
= 8 No Recovery sS —E -
— Fine to Coarse Medium Dense SAND (SP), Some Gravel, 5§ = =
E 682.2 Little Silt, Trace Clay SS - -
End of Boring 885 Feet =
—90 PID = None Detected —]
- * = PID Malfunctioning
= Monitoring Well Set at 3
. E_ 88.33 Feet =
.E 5
—95 —




8 2 g

a

Sasskuatnadtilansataatanatiasanatiin

PID =

one Detected

btk oo broe b e b oo b e e L e

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOO: 4 1/4" ID HSA BORING NO.
Illinois W3SA
SHEET
SAMPLING METHOD: 2" OD SPLIT SPOON 1 o 1
DRILLING
START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
NE 1/4 of NE 1/4 of Section 17, T 46 N, R 10 E/VW TIME
NORTHING 21151853 EASTING 10510292 DATE DATE DATE
DATUM ELEVATION 763.8 CASING DEPTH 4/6/93 | 4/6/93
ORILL RIG CME 750 ATV SURFACE CONDITIONS MARSH/WETLAND, SURFACE WATER
ANGLE Vertical BEARING  eocem-
SAMPLE HAMMER TORQUE FT-LBS
. g 5 e x - ‘é’ = o TEST RESULTS
e | D2 1z d SAMPLE NUMBER sl FleE|[ YT . o
> X
o&ug NT |Y| 8 AND a olac Z2|a o g
w > “o ol > gz )zv0 W | HF- | HH | x®n
azu 3 ol un DESCRIPTION OF MATERIALS £z |5 Wk |oH|loan|lodlwr
! = © =z w wal V| HZil-z 8| {Wc|Tn
] 45 o < 1a® CO |(HH | IHOLX] W
~ @ © Ioj1rjaJjuwe o+
\_/'!
- - 6311 |67 1| Frozen Black Muck - Peaty, Vegetation Debris (PT) X -
E‘ wr | = 2| Greenish Light Gray Soft Clay (OH) Silt Lenses §S -
= ! rY'{egetgtilorin cbriss. astr%oog Lhi:lls and Other Shell
- aterial Present, n eat Like
T 7sse{ S411 3 pongy . ss -
Very Loose Light Gray Fine SAND to Silty Sand (SP/SM),
55 4 Some Medium, Trace Coarse Sang Little to Some Silt sS _
— S5 .
- 755.7
= 7548 3544 5| Greenish Soft Clay (CH) Trace Silt, Gastropod Sheils Ss -
E_ ™\ Present
— 10 6| Very Loose Gray Fine to Coarse SAND and Fine S§ -
- GRAVEL (SP/éP). Grades to Coarse to Fine to Coarse
- ; ss _
E Medium SAND (SP) to 13.5 Feet Grades to Medium to
rse Sand
- 8 SS -
- 15 2478 Trace Fine Gravel
) End of Boring at 16 Feet
e Monitoring Well Set at 15.64

LoGeep BY _SJC

DATE 9/22/93

[mhu 10; WMl

chk'p gy _ DAP

DRILLING CONTR_E & F

CHAS. MARKGRAF

1D \AJAA L




SOIL BOREHOLE LOG
{
" SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD: 4 1/4 ID HSA BORING NO.

Illinois W3SB
‘ SHEET

SAMPLING METHOO: 2" OD SPLIT SPOON 1 o 1
DRILLING
‘ START FINISH

BORING LOCATION: WATER LEVEL TIME TIME

NE 1/4 of NE 1/4 of Section 17, T 46 K, R 10 E/N TIME
| NORTHING  2115189.4 EASTING  1051027.8 DATE DATE DATE

DATUM ELEVATION 763.7 CASING DEPTH 4/7/93 | 4/7/93

JRILL RIG  CME 750 ATV SURFACE CONDITIONS MARSH/WETLAND, SURFACE WATER
| ANGLE Vertical BEARING  wweeme
" SAMPLE HAMMER TORQUE FT-LBS

EREIRL NRER TEST RESULTS
-
LR HE SAMPLE NUMBER seEleat T 1. 1.
- tug S |5 E AND R ECRIE Zla¥|RT|ILE
w2 Q0 ol » Lg1zjzv W | M|k HHa®n
Zu 3, |g| @ DESCRIPTION OF MATERIALS 6%\ 0|3z ||¥E|38 280245
w 385 o <lac° CO|HH|JIH O E|FW
! ~ © o Iojtd(adlne]omn
— Blind Drill to 16 Feet
; See Boring Log W3SA for Geologic Description to 16 Feet _
4
-5 =
F -
g -
t—_— 10 —]

| ]

~1s =

. 747.7ﬂ : =
- WT/12" | 100} Loaose Gray Fine to Coarse SAND (SP), Trace Silt, Grades | SS — -
r_ to Fine to Medium Sand to 19 Feet Then Fine to Coarse i
R 2356|100} ss 3 -
=20 2355 |63 Loose Gray-Brown Fine to Coarse SAND (SP) Little Fine SS ~ -

Gravel, and Silt, Trace Clay -

- 6877 |42 ss — -
= 611 |58 ss - -
F— 25 1311 —

: 6976 | 42 Medium Dense Fine to Coarse SAND (SP), Trace to Little SS = -

- Fine Gravel and Silt -

I 3" Gray Silty CLAY Layer at 26’ ]
E 6976 | 71 sS 3 -

. 734.2] 2 .

-30 3466 |67 Very Stiff Gray Silty CLAY (I(_;L), Trace Medium to SS = 2.0-
L Coarse Sand, Trace to Little Fine Sand, Grades to Clayey - 2.75
E 7317 Silty CLAY (CL/ML), Shale Fragments Present —
= End of Boring at 32 Feet —]

. Monitoring Well Set at 29.5 Feet -

- PID = None Detected —

E 35 —_
' Locceo sy _SJC DRILLING CONTR_E & F
T DATE 9/22/93 _ cux'p sy _DAP CHAS. MARKGRAF —




SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD: 6" RB WITH MUD BORING NO.
Illinois W3D
SHEET
SAMPLING METHOD: 2" SPLIT SPOON, SHELBY 1 o 2
TUBE (345-38FT) DRILLING
START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
NE 1746 of NE 1/4 of Section 17, T 46 N, R 10 E/W TIME
| NORTHING  2115187.6 EASTING  1051022.7 DATE OATE DATE
DATUM ELEVATION 763.7 CASING DEPTH 4/8/93 | 5/25/93
OrRILL RIG CME750 ATV/Track Rig SURFACE CONDITIONS MARSH/WETLAND WET
ANGLE Vertical BEARING  —eeee-
SAMPLE HAMMER TORQUE FT-LBS
z | 25 |* ¥l TEST RESULTS
-0 =Y > 2 & k-| > o= N
| o2 || 3 SAMPLE NUMBER S 1 TJe
aug | NT |32 AND 2 eolnell lo¥|o¥|NE
w_ > a0 ol > EQ Z2 150 W | HF [k HH X0
azuw 3 ol u DESCRIPTION OF MATERIALS gzl 1o WEDH|aHI0D | u-
] - J © > o nwal vl 12z FZ| O |« |(WTC|XTW
. & | a5 |& sle°(s8|a5lg5ls8(5Y
- Blind Drill to 34.5 Feet -
- See Logs W3SA and W3SB for Geologic Descriptions of .
E Upper 35 Feet —
Z =
- —_—
E =
- -
- .
Z 3
E 10 -
- -
- -
E. -
gt =
= -
| N i
E-zo -
= =
E -
E =
= 734.2.] -
- Gray Silty CLAY (CL) =
. E 3
= 7292 17 . ss - }
. E‘ 35 Shelby Tube 34.5 to 36.5, Pushed Rocks and Grave! in End —
of Tube (Tube Destroyed) -
— - 0 2 SS — -
Loceep By _SJC prILLING CONTR _E & F, ETI
ecmtare 10: s DATE 9/22/93 chk'p By _DAP CM/JR A AL




SITE NAME AND LOCATION H.O.D. Landfill - Antioch, SHEET BORING NO.
Minois 2 o 2 W3D
z z& (X ol TEST RESULTS
58 | "3 |x] SAMPLE NUMBER EnlZ|8E | © o
e 0z |uj @ AND 2% 0 ld% Ela 8™ 2r
w_ > 4} ﬁ 3 I o z 2 o 4 5 Al Pr{Eblean
azw | 3 (8|5 DESCRIPTION OF MATERIALS I EMIFE BRI
2 2z | c|25||&5(an|SE(Pa(ru
> a® « o ol 2a0lodlvwo) o
— Sheiby Tube 36 to 38 Ft —
- 57916 [100 3 SS - 3
= Gray Stiff to Very Stiff Sandy Silty CLAY to Clayey SAND ] 15
40 T3] szl NN 4 g’/'s Gmdc?;o Silty Clag" (Cg' Little to Som};e,yﬁne 0 o — 18 ¢ s
. 1281 17 -\ rse Sand, Trace Fine Gravel, Pyrite Fragments Present / — 12 .?.S-
1.7 RO Clayey SAND (SC) at 40" Shale Fragments Present -]
45910 | 83 S| Gray Stiff to Very Stiff Silty CLAY (CL), Little to Some s - 2.25.
Finé to Coarse Sand, Little Fine Gravel — 1.25
. 57911 |100) 6 ss = 1.25-
4 ] 0.75
571112 {100 7 sS - 4
- 2
; 481013 29 8| Sand and Gravel Lens at Approximately 48.5", Grades to sS -
Some Fine to Coarse Sand,p ittle Grale —_—_1- 2\_’
50 . . .
Gray Stiff to Very Stiff Lean CLAY (CL), Trace to Little — _
581115 1100 9 Silt z’;nd Fine to &am Sand, Trace me)Gravel, Shale Ss — ]2"35
. Fragments, Pyrite Fragments Present _
12 11 13 15 1004 10 Ss — 1.75
b |
Togs  7087]6102321) 0 Frpr 11 . ss = -
i Gray Fine to Coarse SAND (SP) Little to Some Fine —
' Gravel, Trace Coarse Gravel, Little Silt -
[ 705.74 - .
Gray Silty CLAY (CL) Little Fine to Coarse Sand, Trace -
. to Little Fine Gravel —
et 691114 12 sS = -
c o
— §101618) & 13l Gray Silty CLAY (CL), Trace Fine to Coarse Sand and 55 — -
— Gravel -
E o 12 14 23 38 100 14 sS = -
- 51539509 0 15 ss -
- = L 4
- 27303250 75 16 sS 3 -
- 1" Fine to Coarse Sand Seam at 69 Ft 3
e 14 17 29 34 100 17| Gray Silty CLAY (CL) ss — _
= Y o692 A : -
E_ 9102727| %0 18 Brown/Gray Silty Fine to Coarse SAND (SP) sS i -
ml 1626 3026 %0 190 1/2" Silty CLAY Lens at 74.5 and 75.5 Ft SS = -
- 15232731 75 20 ss - -
— Clayey SILT Seam at 77 Feet —
— 122330 3& 15 21 SS . -
g 6838 = —
b End of Boring at 80 Feet ]
- Well Installed to 78 Feet —
- PID = None Detected 3
= =
= E
- -




SOIL BOREHOLE LOG

JOEL RUDA

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOO: 4 1/4" ID HSA BORING NO.
Ilinois w4s
SHEET
SAMPLING METHOD: 2" OD SPLIT SPOON 1 o 1
DRILLING
START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
NW 1/4 of NE 1/4 of Section 17, T 46 N, R 10 E/V TIME
NORTHING  2115202.0 EASTING 1050628.3 DATE DATE DATE
DATUM ELEVATION 767.5 CASING DEPTH 5/25/93 | 5/26/93
DRILL RIG CME 850 SURFACE CONDITIONS ASPHALT SURFACE/STOCK YARD
ANGLE Vertical BEARING  -eceme
SAMPLE HAMMER TORQUE FT-1BS
L2 ZE | _[¥€]5e [ _TESTRESULTS
IuwH z |z| 3 SAMPLE NUMBER wh| - | Q5 x o
e we 0 g wl o 4@ N2 - x|lux|hAs>
oug Na 5| £ AND a olac z|o o w
dzi | 24 1815 DESCRIPTIO ATERI HEENIEH I
l (=] o, Q| *® SCR N OF MATERIALS vwa|w|Sz || Z |3 |2 |uz|Th
] 485 o < | a© CO[(HH] N L | +-uW
bt o o IolsdJdlag]|lunolor
= Asphalt Surface Over FILL -
: 76554 : ity Fi G d -
E 2222 |15 1 ~_FILL: Brown Silty Fine to Coarse Gravel and Sand ss = N
- 7635 Brown Silty Clay and Trace Sand, Probable Fill —
s 1222 2 ss = -
. h 4 Black Clayey PEAT (PT) —
— = 29910 3| Trace to Some Fine to Coarse Gravel SS - -
- 759.5.4 L —
— 510 4| Gray Fine to Coarse Silty SAND and GRAVEL (SP/GP) SS = - -
— 109 Trace Clay -
10 —

57711 5 sS — -
= 1117 6| PID = None Detected SS = -
E 30 50/3" -

- 7 SS - -

15 i
= 751 -
— End of Boring at 16 Feet —
}" Well Set at to 15 Feet ——
E/ PID = None Detected =
=20 3
— 2 -
— 30 =
- —_
b —_
- -
— 35 -
= -

LoGGED 8Y __PMS DRILLING contR _ETI (forE& F)

slats 10: sen DATE 9/17/93 chx’p By _DAP

I IAJAAR S




SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOO: 4 1/4" ID HSA BORING NO.
Iilinois W5S
! SHEET
SAMPLING METHOO: 5 CME SAMPLING TUBE 1 o 1
2" OD SPLIT SPOON (14 - 16 FT) DRILLING
| START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/W TIME
| NORTHING 2115375.1 EASTING  1050760.5 DATE DATE DATE
DATUM ELEVATION 771.1 CASING DEPTH 4/21/93 | 4/21/93
DRILL RIG CME 750 ATV SURFACE CONDITIONS GRASS COVERED LANDFILL AREA, DRY
| ANGLE Vertical BEARING  -eee-e
SAMPLE HAMMER TORQUE FT-LBS
_ % 5 @ | x . ‘é‘ k o TEST RESULTS
I TwH ° g |zl 3 SAMPLE NUMBER wHi - N H X . )
- b N
o b N g 91 £ AND o olac zlo Rl ke
w 2> L ol » ralz|zo0 Wl lHr | FFlRH|an
azu 3 ol wn DESCRIPTION OF MATERIALS IzlHdlo, | jwk ol loD wk
4 W ] r2j| 0| |wWwC| IV
| < a° |« Sim° |88 (551 g 158 S Vo
: - 54 1| Brown Clayey Top Soil Over 4" Brown and Black Organic SB 75
_' 7701+ R\ Clay Possible Peat (OH), Roots Present, Possible Rt /] -
- Clayey Fine to Medium SAND (SC), Wood Fragments ]
= Over Fine to Coarse Sand, Trace to Little Fine Gravei —
767 Possible FILL -
_s o R Y 2 SB = 63 | NP -
Z 765.1- - _Black Silty Organic SAND (SM), Some Gravel, Little Clay ~ =
= ; 764.67 [\ Wet Fine to Coarse Sand Layer fa j
~ 0 - |57 3 SB _ﬂ -
=1 Wet SAND (SM) Little Fine Gravel, Some Silt, Trace 3
: Gravel Grades to Fine to Coarse Sand —
- 1/4" Silt Lens at Approximately 11.5° =
= 71099 | 92 4| Fine to Medium SAND (SM) Trace to Little Gravel Ss - -
—15 755.1 Grades to Fine to Coarse Sand, Little Coarse Gravel —
: | End of Boring at 16 Feet .
- Monitoring Well S¢t at 1551 Feet 1
- PID = None Detected —
= = -
= E
= —
: -
Zas =
F =
— 3
s —
- -
= E

1ocGep By _SJC

DATE 9/17/93

roiate [0: WMl

chk'p By _DAP

DRILLING coNTR _E & F
CHAS. MARKGRAF

H{a® M'Q‘_(







APPENDIX G

GEOPHYSICAL LOGS



_ Wooddell Logging inc. z
Mattoon, IHinois % NI
217 234-8525 =l bl P
7S
o) —
Gamma—Den—Fltermp—Neut =
OO~ (=]
COMPANY:WARZ YN
WELL:  LPOT =
ERE
FIELD: HOD Antioch, L sl~ixlE
Bl
LOCATION: OTHER LOGS: gl8lel |
2116410.7
1050909.7
PERM. DATUM: GROUND LEVEL 3 .
ELEVATION: 77586 2T . 2
LOG MEASURED FROM:  GROUND LEVEL S
DATE: 14 May 93 ég; 5
RUN MMBER: ONE ,
DRILLER:
TYPE OF CASING 6" PVC
<Ll - >
SCREEN INTERVAL A
Of e~ {&IE
2113
LOGGER - HEER.
DESTH 206’ SlS|=| |e
CASING DEPTH !
BOT LOG INTERVAL 3
TOP LOG INTERVAL | 0.00 0.00 0.00 0.00 4
TYPE FLUDINHOLE | Leachate e
FLUD LEVEL al o=l
SAMPLE SCURCE olels|zlE
§:‘ A
FLUD LML /CIRC. mlolels|=
TIME SINCE CIRC.STOP. = | =3 5 Eg Y
RECORDED BY: Drake & Wooddel| 312|218 o z
OBSERVER: Mr. Steve Chillson

COMMENTS:

LFO1

FLUID TEMP

707

DEG F
GAMMA
F

250 7

NEUTRON
CPs

BULK DENSITY
CPS

NEUTRON

BULIKC DENSITY

A /JI
/ v
| -
2P
. /\/\\W“
T I
) 10

20

GAMMA

N

5 ™0

250

CPS

CPS

45 7 " 350

CPS
FLID TEMP

707

DEG F

LPOY




Wooddell Logging Inc.

|- 2
Mattoon, illinois 5 Ny L)
\ 217 234-8525 ¥ -lal g
~ K
. — — Zle=i=
Garmma—Den—Fltemp—Neut 275 |o
| COMPANY:WARZYN
| WELL:  LPO2 =
=z Q o
FIELD: HOD Antioch, IL SN
8|LS)
| LOCATION: OTHER LOGS: SIS |
21164287
l 1051349.0
PERM. DATUM: GROUND LEVEL 2 o
| ELEVATION: 785.5 =1 2 E
LOG MEASURED FROM:  GROUND LEVEL o2 f
| OATE. T4 May 93 glgn| |3
N ONE
DRILLER :
| TYPE OF CASING & PV
! <
SCREEN INTERVAL EIRRE
ol
LOGGER . ilzi=l |
Qlio
JEPTH 350 S
CASING DEPTH
30T LOG INTERVAL 3
TGP LOG INTERVAL | 0.00 0.00 0.00 0.00 2
TYPE FLUD IN HOLE Leachate ~|Z E n
TLUD LEVEL NGNS
AMPLE SOURCE ol Rl
“LUD LVL/CIRC. § g Z é z
“IME SINCE CIRC.STOP. N ég 5 g e
RECORDED BY: Droke & Wooddell 31g/2|S @ Z
CBSERVER: Mr_Steve Chillson

COMMENTS:

LPO2

FLUD TEMP

DEGF 707

GAMMA

50

NEUTRON

BULK DENSITY

(9]

CPS

CPS

CPS

BULK DENSITY

NEUTRON

"

GAMMA

250

45 7 ~ 350 CPS 50 ™0 CPS

CcPS
FLUID TEMP

707

DEG

LPO2




Wooddell Logging Inc.

— 3
Mattoon, tliinois % I |2
217 234-8525 Eaisl P
Zlw -
Ganmrma—Den—Fltermp—Neut 22050 o
IO~ (=]
COMPANY:WARZ YN
WELL: LPO3 ég\ .
FIELD:  HOD Antioch, IL N
B>
LOCATION: OTHER LOGS: 2l@3lal |u
2116082.7
1050918.9
PERM. DATUM: GROUND LEVEL & »
ELEVATION: 7781 =% s E
LOG MEASURED FROM:  GROUND LEVEL “I215
DATE: 14 May 93 N
RUN NUMBER: ONE
DRILLER:
TYPE OF CASING & PVC
<« N
SCREEN INTERVAL EIS I
b NS
[ )
LOGGER . A
| DEPTH 254 o ik T
CASING DEPTH
BOT LOG INTERVAL S
0P LOG INTERVAL | 0.00 0.00 0.00 0.00 &
TYPE FLUD INHOLE | Leachote iz E i
FLUD LEVEL N 3
SAMPLE SOURCE olelE|ziE
FLUD LVL/CIRC. Z|- 2|82
TIME SINCE CIRC.STOP. =8|35y
RECORDED BY. Drake & Wooddal! EEL N
OBSERVER: Mr. Steve Chilison

COMMENTS:

LPO3

FLUID TEMP

70 7

DEGF

50

NEUTROM

BULK DENSITY

GAMMA

i
Ly

250

CPS

CPS

CPS

NEUTRON

BULK DENSITY

s

N

45 7

GAMMA

250

CPS

CPS 5 ™0

~ 350

CPS
FLUID TEMP

754

DEG F

50

LPO3




250

NEUTRON
CPS

55 %0

BULK DENSITY
CPS

1 PO4

~350

N 2
W L | Wooddell Logging Inc. z 3
Mattoon, Illinois % I |2
217 234-8525 2 2lqlE z
Ilsls Sl
Garmma—Den—Fltemp—Neut 21313 |y =
=
COMPANY:WARZ YN
-
WELL: LPO4 20| |»
. A= z [=]
FIELD: HOD Antioch, IL ol E N
8|53
s o
LOCATION: OTHER LOGS: S EIE °
21161106
; 10513386 -
M. DATUM: GROUND LEVEL 5| | e 2o
ZVATION: 788.9 ] o ey P
5 MEASURED FROM:  GROUND LEVEL b T % =
; 15| Jaa)
70 Moy 93 2185 |2
MEER: ONE 3
 DRILLER: )
JF CASING 6" PVC N . r T T
<<
I | 0 10 20 30
AL INTERVAL Z|~|l2
|3 &) (.-I; SE T< x 1 1 H 1
LOGGER : Z1215] |~ e I
< 39.0 bt il O
CEPTH .
3G INTERVAL g %
GINTERVAL | 0.00 0.00 0.00 0.00 g s W I
JUDINHOLE | Leachote =|z| |5|" old 25
EVEL NP g 518 S
TSOURCE | o) o e
ML/CIRC. Zolol|2 z
NCE CIRC.STOP. == ] § gle T 2
¥08Y: Droke & Wooddel §§231¢<§ 3 2R o
fER: Mr. Steve Chillson *

75

45

CPS
FLUID TEMP
DEGF

GAMMA




Wooddel! Logging Inc.

Mattoon, Hlinais
217 234-8525

Gorrrm—Den—Flterrp—Neut

COMPANY:WARZYN

WELL: LPOS5

FIELD: HOD Antioch, L

LOCATION: OTHER LOGS:
2116230.0

1051719.6

NEUTRON
COM-N11/4
CSI0F22

10 ft/minste

B DENSITY
GO-8021/8
Cs22F22
10 ft/mnate

0.2

02

PERM. DATUM: GROUND LEVEL (Y °
ELEVATION: 796.6' B |E
LOG MEASURED FROM:  GROUND LEVEL =128
DATE T3 May 93 Slgls| 12
RUN NOMBER
DRILLER
TYPE OF CASING & PVC
<o »
SCREEN INTERVAL EIENE
] S 6 NI E
] bt }
| LOGGER Z13|5] e
DEPTH 50.0 o|6)= o
CASING DEPTH - S
BGT LOG INTERVAL &
0P LOG INTERVAL _ | 0.00 0.00 0.00 0.00 &
TYPE FLUD INHOLE | Leochate | | =z Eln
FLUD LEVEL B AlalnlZ
SAPLE SOURCE Wl &
FLUD LM /CIRC —— ] 2 % § § = g
TIME SINCE CIRC.STOP. ~i i § Bz g 2
RE CORDED BY Orake & Wooddell ] A S
OBSERVER Mr. Steve Chillson .

LPOS

BULK DENSITY
CPS 50

K355

45 7

BULK DENSITY

CPS * 350
70

GAMMA
FLUID TEMP




NEUTRON
CPS

N

50 T0

BULK DENSITY
CPS

LPOB

~ 350

457
707

Wooddell Logging Inc. z 2
Mattoon, lllinois SNEE
217 2348525 =P m
| pd
= | u (e
Gamma—Den—Fltemp—Neut 225 | g0
o
COMPANY:WARZ YN =
WELL: LPOSB S
z ﬁ ]
FIELD: HOD Antioch, IL S|l € L
|5/ 7
LOCATION: OTHER LOGS: SIHS| | 3
2115990.2
1051732 -
r
ZRM. DATUM: GROUND LEVEL X o 2
ELEVATION: 794.6' SINRE © ]
0G MEASURED FROM:  GROUND LEVEL =218l S 3
ATE: 19 May 93 w_ m ;J. 3 - z
N NUMBER: ONE -
DRILLER . I
YPE OF CASING & PVC "
Al
<< - @
FEEN INTERVAL 2 13
3|=lalE
Ol <
LOGGER : zl5 2| N T T
_PTH 35.6' Si8IZ] e =T
“ASING DEPTH
" LOG INTERVAL <]
UPLOG INTERVAL | 0.00 0.00 0.00 5.00 3 3. <
TEFLUDINHOLE | Leochate =l E Eio 20
4D LEVEL Sl 12 ow ZS
~ol& E Se o
AMPLE SOLRCE ol m il & f
1D LVL/CIRC. m Ciolgiz =
2 SINCE CIRC.STOP. =] | m % M _W.
ECORDED BY: Droke & Wooddell 3¢ m HNES m R
ERVER: Mr. Steve Chillson * C

GAMMA

CPS
FLUID TEMP

DEGF

50




— ] ;
Wooddell Logging Inc. z
Mattoon, tiinois =S N S
217 234-8525 s ey E /\/\/\“’
=
Garmma—Den—Fltermp—Neut glale! o [\
COMPANY:WARZ YN ’ \/\/\\,/"\/\r\/\/»/\&f
WELL:  LPO7 z
) 22l |z
FIELD: HOD Antioch, IL E; ol E
glals
LOCATION: OTHER LOGS: sldlel |z M
2116197.8
1052105.4 >
PERM. DATUM: GROUND LEVEL 3 . g
ELEVATION: 794.7' '::,: 5 8 FE =1
LOG MEASURED FROM:  GROUND LEVEL cIS1S 3
DATE 179 May 95| T T glgin] | @
RUN NUNBER | ONE I 1 1
DRILLER
TYPE OF CAING " PVC )
] $le . 1 — T
SCREEN INTERVAL 20|12 i 30 40 50 |
5|2\ RT— ey B | |
LOGGER 2131Z] e )“Q =
DEPTH 58 4 OLo|= =1
CASING DEPTH |
B80T LOG INTERVAL % a
TOP LOG INTERVAL 0.00 0.00 0.00 0.00 & < =
TYPE FLUD INHOLE Leachate =|Z E W 2 Z)
FLUD LEVEL »igld g g° 5
SAMPLE SOURCE 1] o s
TIME SINCE CIRC.STOP ] g Bl 2
RECORDED BY Droke & Wooodel EH LN g 3 L
OBSERVER Mr_Steve Chilison




1
_ Wooddell Logging Inc. z
Mattoon, lllinois g Ny o«
217 234-8525 Eba Y E
i sl
! Garmmo—Den—Fitenp—Neut ElZIE |
! COMPANY:WARZ YN
| WELL:  LPOS8 A
. : I
FIELD: HOD Antioch, IL ol | N E
8 x>
LOCATION: OTHER LOGS: sidlo] |
21162186
1052519.4
PERM. DATUM: GROUND LEVEL Y o
ELEVATION: 793.5 =14 gl
LOG MEASURED FROM:  GROUND LEVEL SRR
oA | EELTEE | T glaln| |
RUNNUMEBER | 1 I [
DRILLER
TYPE OF CASNG___ [6°PVC
- - o
SCREEN INTERVAL s 2
S| ~I&|E
olu|=|
LOGGER z5S] iw
DEPTH 69.0° SlBi2| jo
CASING DEPTH
i | BOT LOG INTERVAL %
TOPLOG INTERVAL | 0.00 0.00 0.00 0.00 3
TYPE FLUD INHOLE L eachate - 2z Zin
FLUD LEVEL allg & z
SAWPLE SOURCE lElE 5|
FLUD LM /CIRC i M
TIME SINCE CIRC.STOP - O|x T
RECORDED BY Drce & Wooddel E § é 8|k g
OBSERVER Mr_Steve Chillson

COMMENTS:

LFO8

FLUID TEMP

. HEUTRON

BULK DENSITY

DEG F
GAMMA

250

CFS

~ 350 CPS

45"

NN

10

20

30

40 50 60

NEUTRON

BULK DENSITY

GAMMA

N

T 3%

250

CPs

CPS

[6=S]
FLUD TEMP

DEG F

" 50

LPO8




250

NEUTRON

¥

N

CcPS

BULK DENSITY
LPO9

3%

_ Wooddell Logging Inc. 5
Mattoon, Hiinois siz) le
217 234-8525 2y g -
mma I g
Ga —Den~Fltemp—Neut EIZIE] | %
COMPANY:WARZ iy -
WELL:  LPOS 2
z Q %
FIELD: HOD Antioch, 1L 5 ~|NE 3
8|
LOCATION: OTHER LOGS: SIREL |
21162204
1052769.9 =
PERM. DATUM: GROUND LEVEL sl ||, 2
ELEVATION: 785.8 ZiNglE o 8
LOG MEASURED FROM:  GROUND LEVEL CIEIS g =
DATE Tig Moy 33| I T Slginl |2 - @
RUN NUMBER | 1 T I
DRILLER
TYPE OF CASING 8" PVC P
Ly °
| SCREEN INTERVAL 3513
SIGINE -
i el D3 T 7
(GGGER 2512 1. o
OEPTH ©4.6° CHO = [=3
! { CASING DEPTH
B80T LOG INTERVAL E o iy
TOP LOG INTERVAL | 0.00 [ 0.00 0.00 g 2l < e
TYPEFLUD INHOLE | Ceocnote 2zl B sle 2K
FLUD LEVEL 21 da|B|2 s 3¢ -
SAVPLE SOURCE == o =
FLUD LVL/CIRC 3 % E 5 g z 4+
TIVE SINCE CIRC.STOP. - &lel 3
RECORDED BY Drcke & Wooddell g § g ] : § S R
QBFRVER M Steve Chillson . °

45"

DEGF

CAMMA
FLUID TEMP

50




N
QL
Wooddell Logging Inc. z X
Mattoon, lilinois % I |= :
217 234-8525 ¥ |l g - 1=
Ilsl2 Sl Sl
Gamma—Den—Fltenp—Neut 21Z215| | =8 156
=z HZ
COMPANY:WARZ YN .
WELL:  LP10O % o
IRE A
FIELD: HOD Antioch, 1L 82l g L £
8|=/S ' g
LOCATION: OTHER LOGS: gzl | R T e @
2115810.4
1050919.8 > 1=
PERM. DATUM: GROUND LEVEL 3 . 2, I
ELEVATION: 781.1 AN g ‘é o e : 3% o
L ~—
LOG MEASURED FROM:  GROUND LEVEL ot Y 5 13 &
=< = : —
DATE: 70 May 93 ERRE - @ e
RUN NOVBER ONE
DRILLER : 31 2
TYPE OF CASING §'PVC & )
. Sle
SCREEN INTERVAL g ~ - ;;
OGGER <.|3 : é T T Tn To
& : Z|5|= o 0
T 22w 3|3l |3 S | B R
CASING DEPTH .:
BOT LOG INTERVAL é a 1 a
TOP LOG INTERVAL | 0.00 0.00 0.00 0.00 3 3. do =
X L = - -
TYPE FLUD IN HOLE Leochate 2|z E N ’;Q §& . 3& ale
FLUD LEVEL Qﬂoggf Sl& g° 13° 58
[ .. ) . -
TIME SINCE CIRC.STOP. e g % o« é %
RECORDED BY: Droke & Woodde! 2 g 23 5 % 3 2 I =
OBSERVER: Mr. Steve Chillson J




NEUTRON

5 X0

BULK DERSITY

GAMMA

_ Wooddell Logging Inc. . S
Mattoon, lifinois % Il
217 234-8525 2 -8
=5 g|
—_ —_ _ s[e|= 1%
Ganmrma—Den—Fltemp—Neut 2lale] | S8
=z
COMPANY:WARZ YN
WELL:  LP11 2l
2| |2
FIELD:  HOD Antioch, IL =R c
g|<[S *
LOCATION: OTHER LOGS: 3)18/2| |3 2
2115807.1
1051321.8 -
PERM. DATUM: GROUND LEVEL Y . 2,
ELEVATION: 787.8' ] N — S|
LOG MEASURED FROM:  GROUND LEVEL =IZ181E 5 3
DATE: 19 May 93 8’ g '}- g - @
RUN MMBER: ONE . S e
DRILLER : R0 NS\ TN
TYPE OF CASING 8" PVC )?:“‘1:5:':V‘:>..’.:
<L - ®
SCREEN INTERVAL g IE
HEN T 7
LOGGER : 2135 | A
0EPH 286 Sio|=| |o
CASNG DEPTH
BOT LOG INTERVAL é a
TOP LOG INTERVAL | 0.00 0.00 0.00 0.00 g Cil, <
TYPE FLUD INHOLE | Leochate 2|zl || ' %&
FLUD LEVEL “la|% g S8 3©
SAVPLE SOURCE Sl Si5lE o >
. [P0 LM /aiRe. & —lo § z z
_ | TIME SINCE CIRC.STQP. - g B =
RECORDED BY. Droke & Wooddel 3 % g|3 g E4 3 R
OBSERVER: Mr. Steve Chilison -

250

CPS

CPS

LP1

]

70

CPS

FLUID TEMP
DEG F




_ Wooddell Logging Inc. z Sl %
z :
Mattoon. lilinois SN
217 234-8525 ? ?g £ = 1z
Garmma—Den—F I terrp—Neut 15k 2o 18
a en emp—Neu EERE 53 156
= 1=
COMPANY:WARZ YN
WELL:  LP12 2
2| i P T B e e -
FIELD:  HOD Antioch, IL 8alalE )
85|3] T
LOCATION: OTHER LOGS: glgls| ls Sl - 3
21155155 o
1051138.4 =
PERM. DATUM: GROUND LEVEL g ||, 2 0
ELEVATION: 782.6' =Y gl2 ~ S S
LOG MEASURED FROM:  GROUND LEVEL =215 e =
DATE. 20 MAY 93 g|3IR] |z - ®
RUN NOMBER: ONE
DRILLER: 3
TYPE OF CASNG__ [6'PVC | L
<< N
SCREEN INTERVAL .3
S| -S| E
R T .
LOGGER - 1lz|2
DEPTH 22.8 SHERE ~ <~
CASING DEPTH
BOT LOG INTERVAL & e
TOP LOG INTERVAL | 0.00 0.00 0.00 0.00 g 2l <
TYPE FLUDINHOLE | Leochate Sz B =l % L
FLUD LEVEL RS S8 3 i
SANPLE SOURCE SlE|EE|E % z
FLUD LM /CIRC. g - 2 § ES Z
TIME SINCE CIRC.STOP. o I g Ble ¢ =
RECORDED BY: Droke & Wooddel I % 3 2 -
OBSERVER: Mr. Steve Chillsen

LP12

FLUID TEMP
DEG F

50




. r =3 ]
Woodde!l Logging Inc. = B £y
- Q
Mattoon, illineis Elr] |
217 234-8525 4 é 8 E z |z
— J— — ; = E4 @ B4
Gamma—Den—Fltermp—Neut HEERE 2 5
= 1<
COMPANY:WARZ YN r
WELL:  LP13 z o
i |2 U
FIELD: HOD Antioch, IL 2\l € )LO o
Bl T
LOCATION: OTHER LOGS: EERE o B
2115448.4 i e f
1050899.8 T L S T 1=
PERM. DATUM: GROUND LEVEL gl | 1. 2 1 12l
ELEVATION: 779 |2 o aslh 18 -
LOG MEASURED FROM:  GROUND LEVEL =ZBE T =) e T
2&& _ 20 MggEgs N EE - I 1= -
DRILLER : = 3
3 el N ™
| IPEOFCASNG___[6"PVC Dk i
L - »
SCREEN INTERVAL g Rk
SlSHS] T T T
{LOGGER : S|= o I E ) (=]
DEPTH 16.6' glgle| |s 1 A
CASING DEPTH ‘
BOT LOG INTERVAL s a ; a
TOPLOG INTERVA. | 0.00 0.00 0.00 0.00 E ZlL < 1<« &l
TYPE FLUD INHOLE | Leachate =z & Puig A;%& ~lo
FLUD LEVEL Qioéé o gl .fo°§3
SAMPLE SOURCE & 5 - _:
FLUD LV /CIRC. § g g § ‘;:J g - -
TIME SINCE CIRC.STOP. ey § Ol é L§
. | RECoroED BY: Drake & Wooddell ] é gI3|E|Z 3
- =% © B o
OBSERVER: Mr. Steve Chillson 5




(=]
_ Wooddel!l Logging Inc. z 3 3
Mattoon, illinois % J |2
217 234-8525 2|0l € = z
G Den—Flterrp—Neut 152 s 2%
amma—Den—Fitenp—Neu 2L o £ 158
2 1<
COMPANY:WARZ YN
WELL:  LP14 ol |
2| |
FIELD: HOD Antioch, IL NI £
o 2 N E *
LOCATION: OTHER LOGS: sl |y 3
21154745
1051389.5 - > 1=
PERM. DATUM: GROUND LEVEL a ||, 2, 2l
ELEVATION: 781.7 N < e 88 <«
LOG MEASURED FROM: GROUND LEVEL - o= g a ; R g
DATE. 20 Moy 03 S NEE - ® 1°
RUN NUMBER: ONE
DRILLER: 3 . 2
) N "
TYPE OF CASMG__ [6'PVC & . EN )
- - ®
SCREEN INTERVAL 253 10 20
N T T * L 3
LOGGER : 2135 |« o e IR
DEPTH 21.0' b s Rl B
CASING DEPTH
BOT LOG INTERVAL ‘g a a
TOP LOG INTERVAL _{ 0.00 0.00 0.00 .00 g Sl < Sl
TYPE FLUDINHOLE | Leachate EIREE oo 38 R'E
FLUD LEVEL alal8|2 SB 3° MEI=
SAMPLE SOLRCE ol g oIE & z e
FLUD LVL/CIRC. § o § z =
TIME SINCE CIRC.STOP. g g g B & g 3
RECORDED BY: Drake & Wooddell FEIEINE 3
OBSERVER: Mr. Steve Chillson b © 2 P e ®




= ] T ‘
Wooddell Logging Inc. §[ { i ¢
Mattoon, Hiinors 518 K
217 234-8505 E 'E’ . .
- Tisio Ll Bl
Gonrmma—Density—Neutron ZIZIEL | Bl =
[WARS Y [+ ; ) 2
COMPANY:WARZ YN
WELL:  w2D Biwl |s
. == 47 o =
FIELD:  +HOD Antioch, 1L o|~{E 4 N
&l
LOCATION, OTHER LOGS: sl@le) l 3 3
2116648.2 i i
1052499.9 | {
\ i rd
PERM. DATUM: GROUND LEVEL ‘ 1 hn
ELEVATION: 770.7 o 25 =]
LOG MEASURED FROM.  GROUND LEVEL S S
DATE ] 04 June 93 | 1 1 .
RUN NUVEER 1 ONE T 1 T -
DRILLEF 3 tﬁ
BT DA TO 81/ TOBRAY 4 . - R
CREEN INTERVAL B33T088Y <l 1, ! ‘ ,
Tt or oA PP EIENHE | ! 4 4(: 60 H £d
UZE OF CASING < N £ i \ : . L ;
LOGCER G L L; o
DEPTH 7.4 tag R 3 =4 =)
| Fexsive oeem i
80T LOG INTERVAL E} !
0P LOG INTERVAL 5 a ;
TYPE FLUDINFOLE | Water z| |E|w =k o
FLUDLEVEL PN 'Qg Z}i“‘ i“’
SANPLE SOLRCE Ezg Al v
FLUD LWL/ GRC - § z 5
TIME SICE CIRC STOP AR 3
| RECORTED BY Droke & Wooddell Siglz|8E ; 2
Sly ) o o
OBSERVER: e Steve Chiflson 1

IYEET




Wooddell Logging inc.

Mattoon, fllinois
217 234~B828%

Garmrma

COMPANY:WARZ ¥
WELL:
FIELD.

w3D
HCD Antiocch, (L

LOCATION:
21151876
10510227

PERM. DATUM:
ELEVATION:

LOG MEASURED FROM

GROUND LEVEL
7837
GROUND LEVEL

OTHER LOGS:

RUN NOMBER

DATE ] 03 June 93 1 i
one

—

DRILLER

BIDIA TO

81/71078

SCREEN INTERVAL

¥I07IE

TYPE OF CASING PV

SITE OF CASING

LOGGER

DEPTH 754

GAMMA
COM-G1 174

€S0 F22

10 1 /mnule

02

CASING DEPTH

BOT LOG INTERVAL

TOP LOG INTERVAL

TYPE FLUD INHOLE Water

FLUD LEVEL

SAMPLE SOURCE

FLUD LVL/CIRC

TIME SINCE CIRC.STOP

RECORDED BY

Ordhe & Woodde)!

OBSERVER Mr_Steve Chillson

AN{

PROBE TYPE / SH
NODULE TYPE / SN

LOGCGING SPEED

AF TER SURVE Y DEFTH ERROR

SAMPLE INTERVAL

COMMENTS

w3D

CAMMA
&

40

GAMMA

0




CF3

NEUTRON
NEUTRON

[

DENSITY
DENSITY
wWIn

Wik

350

T T
Wooddell I_ogging Inc. E! }
Mattoon. HiHinors HNEE
217 234-8525 Elh P
- Flsi
Gamma—Density—Neutron 225 |
clols < I
COMPANY: W ARZ Y |
WELL. W7D g |
ol 1s
FIELD: HOD Antioch. IL Bl lslE
8|aly
LOCATION: OTHER LOGS. Sld(c
2116326
1053153.3
PERM. DATUM: GROUND LEVEL
ELEVATION: 780.2'
LOG MEASURED FROM:  GROUND LEVEL
DATE T 04 June 92 T 1 |
RUN NLMEEF. | ONE | )| 1
DRILLER
B1DAT0 B1/7 10972 !
SCREENINTERVAL | 954 T0RT7Z il |
TYE OF CAGIG[Pve I
97 OF CASNG NI
LOGGER F ~
DEPTH 98.2 8 bl
CASING DEPTH
BOT LOG INTERVAL E
T0P LOG INTERVAL &
TYPE FLUD INHOLE | water zl [Efn
FLUD LEVEL FARA I z
CAMPLE SOLRCE Sl als
FLUD (VL/CIRC ¥ i‘z‘ 5 z
TIME SINCE CIRC.STOP A g
RECORDED E1 Drave & Wooddel 2 § EEINES
OBERVER Mr_Steve Chitison

T

GAMM &
G AMMA

COMMENT S,




T ; r e ———
) THIT ] ; = 2
Wooddell Logging Inc. i J < <
- g
Mattoon, Hiinots 5 :‘ o
217 234-8525 2| 71alE - -
E4INES el (@]
— T _ 3ol & &
Garmmo—Density—~Neutron 2zl |y E& =f
COMPANY.WARZ N ‘ h
WELL:  uUS4D 2
o Iz
FIELD:  HOD Antioch, IL E';}Bi el — )
LOCATION: OTHER LOGS: slgls) 1s 2 \—\/\fJ 2
2115377.8
1050754.4
PERM. DATUM GROUND LE VEL \ o =l
ELEVATION. 770.5 ! o 2 ==
LOG MEASURED FROM:  GROUND LEVEL & 9 =10
DATE T 04 June 92 ] 1 | - :
PUN NOMEER T ONE | 1 [ < /\/\/\ _
DRILLER 3‘,
i) Ay A F
y < T T L T T T Y T T T
?mizmmmvn Siz) e G 1 2 W i 50 6n H 80 50 100
YPE OF CASING 35012 i { s A e R 0 ; 0
ST OF CASING e 9 S1E ' 1 . ; | L : i S I R 1
LOGGER F RIS | | = =
OEPTH 102 4 ofOl= © i
CASING DEPTH |
BGT LOG INTERVAL ’ % i
TOP LOG INTERVAL ! B! - < <
TYPEFLUDINFOLE ) Water P ; B3y 2t
FLUDLEVEL 212 H ! P 3
SAMPLE SOURCE M I
FLUD LVL/CIRC 4 = 5 E H ]
TIME SINCE CIRC.STOP, -] B « 5 g
RECORDED BY Orake & Wocddell 3 é 8 &2 g
= - [ sl
OBSERVER M Steve Chitlson J i 1




1

KEUTROM

DENSITY
CPs
60

~

350

j ; j T . i
i N s LR
Wooddell Logging Inc. z ! " &
Mattoon, Hlinors Sl e i }
217 234-8525 221t ‘ Z
Z | |
0 v - &l
Garmma—Density—Neutron 2i3lE] | £iS
: )
COMPANY:WARZ YH i ‘ ’ | ;
WELL:  USeD Blol |,
. B2 JIF i
FIELD:  HOD Antioch, IL @5 S *
LOCATION: OTHER LOGS: |3l || ! [ s
2115387.7 =
10515233 }
PERM. DATUM: GROUND LEVEL . | o
ELEVATION: 770 I [ 1‘ ! % zls
LOG MEASURED FROM.  GROUND LEVEL 1 ! < “
DATE T 04 June 93] T | : fol
RUN NUMBER | OnE 1T ] | - 1 ™ e
DRILLER Pyt 2
BT0AT0 B1/T 0617 [ | I . . — T ,
SCREEN INTERVAL 775708317 il= | 0 10 i 30 40
TYPE OF CATNG STANESS 3 ‘ Lol : B )
S7E OF CATNG e : [ i
LOGGER z ol Coid | N
DEPIH 8.0 ] < \ il IR
CASING DEPTH | R -[
807 LoG MTERVA . g1 [
105 LOG INTERVAL g i i =i,
TYPE FLUD INHOLE_| Water =z 1E | 1 =S
FLUD LEVEL cilglE § | | 3
SAVPLE SOWRCE gzl | ‘ iy
FLUD LW /CIRC § o g § E i ’ g
TIME SINCE CIRC.STOP -4 é glslg| | | 3
RECORDED BY Drde & woooet E]E SIg3| ‘ f S =
OBSERVER Nr_Steve Chitson ] ‘ L L

GAMMA
P3







APPENDIX H

LANDFILL BORING LOGS



Soil Borehole Logs
Bl

B2

B2A

B3

B4

B5

APPENDIX H

LANDFILL BORING LOGS



i

SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD: 4 1/4" IDHSA BORING NO.
Illinois B1
i SHEET
SAMPLING METHOD: 2" OD SPLIT SPOON 1 o 1
. DRILLING
1 START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
SE 174 of SE 1/4 of Section 8 , T 46 N, R 10 E/W TIME
| NORTHING 2115338.7 EASTING 10534355 DATE DATE DATE
DATUM ELEVATION 774.7 CASING DEPTH 4/27/93 | 4/27/93
., DRILL RIG CME 750 ATV SURFACE CONDITIONS GRASS COVERED LANDFILL CAP
] ANGLE Vertical BEARING  =--e-
SAMPLE HAMMER TORQUE FT-LBS
; 2 | zx |x Wlrg TEST RESULTS
bozhd | 72 (2] 2 SAMPLE NUMBER bnl =joa|| X o
b Tum ol || o Jao Lu - lox|m>
auwc \NL (W g AND e lo|g< zlo H g
u S P g g r Lol zZ2 | 30 wiHFE =k "H | W
ozu 2 o v DESCRIPTION OF MATERIALS SZinloL||usi3p|en |2 |un
w 2 z | ] 2o €o|HH|JdHjox | b
~— Jlodluno]or
- FILL: Brown CLAY Over Black CLAY Cap Material =
s 76974 ! : : =
= 4676 | 923 1| FILL: Very Stilf Brown Clay, Gray Clay, White Plaster SS = 343
= 768.2.] | _Like Material Over Brown and Black Peat Like Material | ]
pu 766 47106 | 92 2| FILL: Refuse Over Brown and Black Clay Fill SS - -
56.4_ sosacess =
z 765.7 L Brown Fine to Coarse SAND 4" Over Gray Fine to Coarse -
= 2222 [100ZZ < 3 \SAND /] ss - ~
10 Fibrous PEAT (PT), Little Clay, Grades to Organic CLAY —
: 2344 4| OH) ss - -
= =
E 7607 8467 5 ss = -
— Loose Brown and Tan Fine to Coarse SAND (SP), Little ]
=15 4547 6| Fine to Coarse Gravel and Silt SS — -
- 2577 Silty Fine to Medium SAND (SP), Little to Some Coarse -
' 1 3788 7 M\Sand, Trace Fine Gravel 1 ss — _
E. Medium Dense Gray Fine to Coarse SAND (SP), Trace to —
- Little Fine Grave| and Silt -
- 5859 8| Medium Dense Fine to Medium SAND and Some Silt SS — -
—20 SP-SM), Trace to Little Fine Gravel and Coarse Sand to —
- 20 Feet, Grades to Fine to Coarse SAND (SP), Trace to —
E 4459 9| Little Fine Gravel SS - -
- 5766 10 ss = -
E 5 1015 16 18 11 Fine to Coarse SAND (SP-SM) Some Gravel, Trace Sit ss = -
and Cla -
- Grades ’l'o Medium SAND, Trace to Little Fine to Coarse -
- - 12| Sand SS -] -
: 745.74 Grades to Fine to Coarse SAND and Fine Gravel ]
8555 13 - " . SS — 1-15
30 Stiff Gray Sandy SnltziCIAY to Clayey Silt (CL/ML) to —
z 743.74 CQlayey Silty Sand (SM) a
- 4677 |100 14 SS - 31 15 1.75-
/ SHlf to Very Stiff Gray Lean CLAY (CL) Little Fine to - 275
E 3334 |75 15 Coarse Sand, Trace Fine Gravel sS 3 1.25.2
Tas 7397 -
= End of Boring at 35 Feet —
= Boring Backlilled with 3
-l Bentonite Sturry and Chips T

toscep BY _SJC

DATE 9/23/93

armlate 10: w1

CHK’D BY

DAP

DRILLING CONTR _E&F

CHAS. MARKGRAF

1D \AJARY




1 SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD: 4 1/4" IDHSA BORING NO.
Illinois B2
4 SHEET
SAMPLING METHOD: 2" OD SPLIT SPOON 1 o 2
DRILLING
:; START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
' SE 174 of SE 1/4 of Section 8 , T 46 N, R 10 E/W TIME
| NORTHING 2115329.8 EASTING 10509905 DATE DATE DATE
DATUM ELEVATION 772.1 CASING DEPTH 4/26/93 | 4/27/93
( DRILL RIG CME 750 ATV SURFACE CONDITIONS GRASS COVERED LANDFILL CAP
| ANGLE Vertical BEARING  ooeoee
SAMPLE HAMMER TORQUE FT-LBS
s Se | Wi, TEST RESULTS
‘ o = | > |22z ~
zas | o@ |x|3 SAMPLE NUMBER SelFeE | IT Toule
> X >
sis | SE |4l o AND SHEIPHE BT
azu 3 of v DESCRIPTION OF MATERIALS SZlnloz|luE |32 2|02 U
{ i 4% Y < |go||cc|mrm|Jr|acx|i=
~ @ o Tojdgdladineo|o
= FILL: Clay Cap Material to Approximately 4 Feet =
z 768.14 -
E 5 Refuse to Approximately 10 Feet —_
E. 10 7621 s —
= 761.1] 2311 |67} '@ 1| Tan Fine to Coarse SAND (SP) SS - -
- 760.1. Peat and Organic CLAY (PT/OH) =
. 2111 |33 2| Soft Gray Fat CLAY (CH), Little to Some Sand, 1/4" SS — -
758.1 Woody Peat Lense at 13.5 Feet _
- 1 7777 3| Medium Dense Fine to Coarse SAND (SP), Trace to Little | SS - -
—15 _ Fine Gravel p
756.1 AL -
E 755 6576 | Tliir/§ 4| Silty Fine to Coarse SAND (SM) 1° Silt Layer at 17 Feet SS - -
— Lo Medium Dense Fine to Coarse SAND (SP), Trace Fine — H/
= 361012 25 5| Cravel ss - -
-, Trace to Little Silt —]
‘——— 2 7151919] 50 6| 1/4" Silt Lenses at 21 and 21.9 Feet ss —_ -
— -
- 79129 | 58 7 gradcs to Fine to Coarse SAND (SP), Little to Some Fine | S§ I -
— ravel —
E_ 5 78812 | 58 8 - -
- Grades to Fine 1o Medium SAND —
- 46810 9 S§ - -
E Gmdes to Fine to Coarse SAND and Fine GRAVEL —
45710 10| (SP/GP - -
_ Grades to Fine to Medium SAND (SP), Trace to Little -
—130 Coarse Sand, Trace Gravel —
— 89940 | 63 1 Fine to Medium SAND, Little Coarse Sand, Trace Fine §$ . -
Gravel -]
- 739.1] 8535 |12 SS — ng-
— 5666 |7 / 13| Stiff Gray Sil Sand CLAY (CL) Grades to More Claye: Ss - 9 -
E 35 Sand an Sllirﬁ é % ( yey —
— Gray Sandy Silty CLAY (CL) Silt Lenses 3
- 46710 { 83 14 SS — 135

toceep By _SJC

olate 1o s DATE 9/22/93 CHK’D BY

DAP

ORILLING CONTR _E&F

CHAS. MARKGRAF

HaWATY VI
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SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - Antioch,

Illinois

BORING LOCATION:
SE 1/4 of SE 1/4 of
NORTHING 2115329.8

DATUM

Section 8 , T 46 N, R 10 E/V

EASTING 10510003
ELEVATION 772.1

DRILLING METHOO: 4 1/4" ID HSA BORING NO.
B2A
SHEET
SAMPLING METHOD: 2" QD SPLIT SPOON 1 o 1
DRILLING
START FINISH
WATER LEVEL TIME TIME
TIME
DATE DATE DATE
CASING DEPTH 4/27/93 | 4/27/93

DRILL RIG CME 75

SURFACE CONDITIONS

GRASS COVERED LANDFILL CAP

ANGLE BEARING  ———q
SAMPLE HAMMER TORQUE FT-LBS
ERETER o] &[5 e | [ TESTRESULTS

TwH 2 |1zl 3 SAMPLE NUMBER wHl | 0n : o

= &= w| o - a DL = N|OX| >

oudg Ng 5| £ AND [ Qlpn< Z|o - W~

dza | 2% (3| & DESCRIPTION OF MATERIALS €25 |20 |EE |55 |ba]o5 g0

H 4 © =z w nalu | 53z -z |or|larclwe| T
o | Sz |¢ AEM I HAPH H

- i FILL: Brown Clay Cap Material, Blind Drilled to 15 Feet —
: 768.1 . -
Es FILL: Refuse to 10 Feet, Logged from Cuttings 1
E -

10 7621 -
= =
-1 1| Medium Dense Brown and Gray, Fine to Coarse SAND ss —_

(SP), Some Gravel, Little Silt, Trace Clay -
E 755.1 i y
End of Boring at 17 Feet — ~
- Boring Backlilled with =
- Bentonite Chips ]
- -
E— 20 —
=3 g
'E -
= =
Loceep sy _PMS DRILLING CONTR_E & F

—_ DATE 9/22/93 _  cuk’p ey DAP CHAS. MARKGRAF o aa




SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.Q.D.Landfill - Antioch, DRILLING METHOO: 4 1/4" IDHSA BORING NO.
* Mlinois B3
i SHEET
SAMPLING METHOD: 2" OD SPLIT SPOON 25" ID 1 o 2
SPLIT SPOON 22’-24'; SHELBY TUBE 48’-50’ DRILLING
| START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/u TIME
| NORTHING 21153319 EASTING 1051153 DATE DATE DATE
DATUM ELEVATION 773.7 CASING DEPTH 4/26/93 | 4/26/93
ORILL R1IG CME 750 ATV SURFACE CONDITIONS GRASS COVERED LANDFILL CAP
| ANGLE Vertical BEARING  —eoee-
SAMPLE HAMMER TORQUE FT-LBS
‘ N g E @ | x . g k o TEST RESULTS
| & J [ g SAMPLE NUMBER Sz |ea ([ ® o
W ©r w| a -~ o N9 - XN |ONX|H>
eudg g |>| & AND [N L P < z|o o W~
gzi | 22 |83 DESCRIPTION OF MATERIALS g2l 5130 ||EE|3n|un|o5| L
: (e 5> |9] @ velwn |9z ||rz|0z|<cE|wT|TIn
|’ S a° |= S{@° (|88 |7n &5
-
= FILL: Clay Cap Material to Approximately 4 Feet -
= =
Z 769.7- -
s FILL: Refuse to Approximately 10.5 Feet .
= p
= H -
= =
10 9632 5453 | g N : ss - -
- '_f‘ by Black and Brown PEAT (PT) and Wood Chips Present -
o~ 1122 |33 o 2 ss — -
= —‘ X Brown Organic CLAY to PEAT (PT/OH) -
- r N, . )
- =T 2" Layer of Organic Silt and Clay, Over 1" Layer of Fine to - -
—15 7587 2378 |67y - 3 Mcdi{;m Sand Dver Gray Orzan%c Clay y A ss —]
r se8s 4 Medium Dense Gray Fine to Medium SAND (SP) ss —
= 7547 5211 ) SS - -
a0 75374 Gray Organic CLAY (OH) s
E - 58108 Medium Dense Fine to Coarse SAND (SP), Little Fine SS — -
- Gravel -
- 7171815 ss —] -
Some Gravel, Little Silt, Trace Clay —
E 25 561011 SS = -
- Grades to Fine then Coarse Sand —
- 561310 SS - -
E 4566 1/2" Gray SILT to Clayey Silt Lens at 28’ SS - _
- Medium Dense Fine to Coarse SAND and Trace to Little -
-3 6899 1 Fine Gravel, Trace Coarse Sand ss —
2" Fine to Medium Sand Lens, Grades to Fine to Coarse — -
E SAND and Fine GRAVEL (SP/GP) —
- 6789 12 Medium Dense Fine to Coarse SAND (SP), Little to Some sS . -
- Fine Gravel Trace Coarse Sand .
‘ E_ 15 68910 13 ss —: _
= 12888 14 ss - -
Ltoceeo sy __SJC DRILLING CONTR _E&F
ecolate 10: DATE 9/22/93 ck'p By _DAP CHAS. MARKGRAF e A g




SITE NAME AND LOCATION H.O.D. Landfill - Antioch, SHEET BORING NO.
Ilinois 2 o 2 B3
z z& | X o o TEST RESULTS
| > z =
T o "2 1zl 3 SAMPLE NUMBER wHl -1 OH * ?)
g | gE g8 AND 2% o |S4|| =le™ |8 i
8zu | 5° |3| % DESCRIPTION OF MATERIALS $2| 53, ||EE |5 |La|0s |t
- J C > w nwal v 1 Z FZ|lor|l«clwag|XTw
w 43 @ L ia° COlmH | JHjox|F-uw
~ 2] o IolsalaJflwo|or
- 5688 ss -
T4 73374
661010 33 16{ Gray Clayey SILT (ML) SS -
E Grades to Gray Sandy Silty CLAY (CL)
. Very Stiff Gray Silty CLAY (CL), Trace to Little Fine to -
p 730.7] 681818 Cery Suff Gray Silty (<L) ss 27
- Gray Fine to Medium SAND (SP), Little Coarse Sand,
E“ 87| 510108 Trace Fine Gravel ss -
7277 Silt to Sandy SILT SML), Trace to Little Fine Gravel, and
- "1 67910 g \Fine to Coarse Sand, Grades to Sandy Silty Clay /1 ss 2.25-
- Very Stiff Gray Lean CLAY (CL), Little Fine to Coarse 275
- Sand, Trace Fine Gravel
E - SB -
__50 737 - v
- End of Boring at 50 Feet
- Boring Backtilled with
E Bentonite Slurry and Chips
E 55
- ]
E 60
65
N~

~
[=]

[
o

&

TrTl|||"IT]"||1|]‘I‘ﬂ||||—l—r]'|||1ITT||||F|'T|||||T|T||||TTT||||

ochiod oo oo b oo o o oo ] oo e oo oo b ecccboac]boodboocd oo oo




SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.Q.D. Landfill - Antioch, DRILLING METHOD: 4 1/4" IDHSA BORING NO.
Ilinois B4
: SHEET
SAMPLING METHOD: 2" OD SPLIT SPOON21/2"1D 1 o 2
SPLIT SPOON 37°-39’ DRILLING
| START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/W TIME
| NORTHING 2115328.1 EASTING  1051350.4 DATE DATE DATE
DATUM ELEVATION 774.1 CASING DEPTH 4/23/93 | 4/23/93
prRILL RIG CME 750 ATV SURFACE CONDITIONS GRASS COVERED LANDFILL CAP
{ ANGLE Vertical BEARING  —--me-
SAMPLE HAMMER TORQUE FT-LBS
z z& X ilre TEST RESULTS
+o - xH|{>]|2= <
1 xwn ? |zl 8 SAMPLE NUMBER wri - 19K o
Wk ©E w! a Jo N9 - NjOX| >
oL g < 5| ¢ AND o ol,< z|o H W -
w.2 RQu o| » rglz|z° W | HhF | |RH|azn
z W 3, |g|« DESCRIPTION OF MATERIALS GZl 0|3z ||EE 3R |4E|02 Y5
w 28 o < ia° CO|HH | JH |0 @ |+
{ ~ a Q Solaglaalvuelor
- FILL: Blind Drilled to 5 Feet -]
= Brown and Black Clay Cap Material -
= =
: 770.1- _
- 21064 | 25 1| FILL: Refuse Paper, Metal, Plastic, Etc. SS — -
r— —
— —]
T 10 5734 |17 2 ss - -
- FILL: Refuse Concrete, Paper, Plastic, Metal, Etc. -
= 760.6. -
E s
o 3778 ss =
- Medium Dense Tan Fine Silty SAND to Fine Sandy SILT — -
I 757.64 (SM) A —
= 5789 sS — -
- Medium Dense Gray Fine SAND (SP), Trace to Little —
- 3457 SILT ss -
20 Loose Brown Fine SAND (SP), Trace Silt, Trace to Littie — -
Medium Sand -
- 4567 SS — -
— Medium Dense Brown Fine to Medium SAND ]
- 3468 Grades to Fine to Coarse SAND and Fine GRAVEL SS - -
E (SP/GP) -
o $777 Fine to Coarse SAND (SP), Little Fine Gravel ss 3 -
E— 2578 ss - -
: 3
. 30 - SB T -
- Sand Grades Fine to Coarse -
E 88810 Medium Dense Gray Fine to Medium SAND (SP) SS - -
: 6101113 SILT and SAND (SP/ML) §s - -
E__ » 5788 ss = .
- Medium Dense Fine Sandy SILT to Silty SAND (SM), Silt -

LocGep sy _SJC

eolate 0 st DATE 9/22/93 cik'p By _ DAP

DRILLING CONTR _E&F

CHAS. MARKGRAF

10 \AJAAY

*




SOIL BOREHOLE LOG

{ SITE NAME AND LOCATION H.O.D. Landfill - Antioch, SHEET

2 of 2
z A - Wl TEST RESULTS

o ._u > d E | > wN‘ <
[ TR b w| o AND e o | N2 m x mz H
8z G 3| = ftalz|%0 i el
°EY - - S| @ €2 |3 - H|lw=a]o

8 | 48 |E S EEEEE
( ° = o|® o JlaJlw

DESCRIPTION OF MATERIALS -

ol |BLous/6 IN.
~
©

o
o

P
W

-~
[

75

96

s

5

14

15

16|

17

18

and Sand
Fine Sand, Some Silt, Trace Clay and Gravel

Fine Sand, Little Medium Sand

Medium Dense Fine to Coarse SAND (SP), and Fine

. Gravel

Medium Dense Fine to Coarse SAND (SP), Trace to Little
Fine Gravei -

19

Stiff Gray Lean CLAY (CL), Little to Some Silt, Little
_..1508 anmgn..ﬂnno Gravel

T]||H1WWWI||TTT||HIWTT||||TTT|||1r[
s 3 3 & 3 b '8

o

&

T[T T T T T TT p PTTor o rr

End of Boring at 49 Feet
Boring Backtilled with
Bentonite Slurry and Chips

WATER
LIQUID
GRAVITY
OTHER
TESTS

@

[7,]
(%]

-
L

~

S

perctee oo bepr oo b e bep o b boroe b oot oeo b oo e o]l b



SOIL BOREHOLE LOG

-

[

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHOD:  41/4" IDHSA BORING NO.
| Illinois B5
i SHEEY
SAMPLING METHOO: 2" OD SPLIT SPOON 1 o 2
DRILLING
START FINISH
BORING LOCATION: WATER LEVEL TIME TIME
‘| SE 174 of SE 1/4 of Section 8 , T 46 N, R 10 E/M TIME
NORTHING 2115444.5 EASTING 1051463.4 DATE DATE DATE
DATUM ELEVATION 7752 CASING DEPTH 4/23/93 | 4/23/93
{ ORILL RIG CME 750 ATV SURFACE CONDITIONS GRASS COVERED LANDFILL CAP
| ANGLE Vertical BEARING =
SAMPLE HAMMER TORQUE FT1-1BS
z | 2% | ¥lro TEST RESULTS
- O = > a x=f>|52Z N
Tun g |x| o SAMPLE NUMBER whl - |On o
- o r ] o -4 N\ v -~ NXN]OX | H>
Lug > |>] = AND a |o|lgc zlo o1 e
szu | 2 |15 DESCRIPTION OF IALS R M E el R
- °> |91 "“ MATERIA na|lu|{9z||{rz 3r|Zc|bz|Zn
] 43 o |l o® CO|HH | IH|o o] -w
S ~ o o Iuldysiadginolor
- FILL: Brown Clay Cap Material to 5 Feet —
E Blind Drilled to 10 Feet -
s =
t FILL: Refuse and Clay —
E- 10 -
- 58512 | 25 1| FILL: Refuse SS — -
- —
E -
- ¥ -
. 66612 |13 2 ss T -
E 758.2.] , . . -
=~ $1011 12| 79 3 [ \Refuse, Little Sand in Tip of Spoon /1 ss —] -
- M_ediuén Dense Fine to Medium SAND (SP), Trace to -

. E 0 s61112 | 63 4 Little Clayey Sand ss - _
- 5211 |46 5 sS = -
- 2" Organic Sandy Qlay, Wood Fibers in End of Spoon .

E 5121316 25 6 ss = -
5 Medium Dense Fine to Medium SAND (élp) Grades to —
= 58109 | 50 7 Fine to Coarse Little Fine Gravel, Little Clay ss ] _
- Medium Dense Fine to Coarse SAND (SP), Little Fine .
E 36910 |71 g| Ol ss = -
=z 30 5788 |83 9| Fine to Coarse Sand, Some Gravel, Little Silt, Trace Clay SS - -

; =

! E 10910 10| 67 10! Grades to Medium Dense Fine SAND (SP), Less Coarse SS — -
— Sand, Grades Back to Fine to Coarse Sand ]

- 691114 | 67 11 - -
E- 35 740.2 ’ EAA .
- 71C1011] 67 Fyip) 12[ 3" Gray Clayey Silt Layer Over Fine Silty SAND (SM), — -
- ; Grades to Plllne to Coarse Sand in Tip of Spoon -

Locgep BY _SJC ORILLING CONTR _E&F
acplate 10 s DATE 9/22/93 CHK’D BY DAP CHAS. MARKGRAF IO AM Y
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SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch, SHEET BORING NO.
Ilinois 2 o 2 B5
2 Cae | x = TEST RESULTS
-6 Zw xr| > |22 N
T W wa' 1l g SAMPLE NUMBER wHl - E; 0
e ug S EIR: AND a lolae Zlo MR EE
ozZzuw v S > z3 3 W | HE [ HHN]| 0
zuw 3. |g| @ DESCRIPTION OF MATERIALS SZ u|oz||us|38 22|93y,
"] 23 @ | a®° CO (MM | IR0 | -
~ a o IV | JJ|loeJd]lwno| o
— 31010 10] 75[}[f[/W 13[ Fine Silty SAND (SM) 3 Z
- 3
- o 5796 | 58 Jl’!?i‘t 14| Eine Silty SAND to Fine SAND (SM/SP), Trace to Some | 5 -
i FECH '
= 6111010] 63{}}}/ ] 15| Fine Sitty SAND (sM) ss -
= FECH g,
— | I-|H 3 Grades to Silt in Tip of Spoon
= .74 5746 P 16 6" Fine to Coarse Sand and Silt, Trace Fine Gravel ss ”
= / O Very Stff Gray Silty CLAY (CL) EX
45 681012 17] Stiff Gray Silty CLAY (CL), Little Fine to Coarse Sand, ss 13 135
= Shale Fragments Present 250
E 4699 / 18 ss 1.2
1.2
: 7262 -
- End of Boring at 49 Feet
—50 Boring Backfilled with
_ E Bentonite Slurry and Chips
55
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APPENDIX I

GEOTECHNICAL LABORATORY DATA



e ——————— ONE SCIENCE CUUK |
e P.O. BOX 5385
E— = MADISON, Wi 53705

(608) 231.4747

LABORATORY RESULTS
Project: HOD Landfill Project #: 10010201
Location: Antioch, Illinois
Liquid Plasticity Natural
Sample Number Description Limit % Index % Moisture %
6764-0001 HD-SU01-01 28 12 27.8
6764-0002 HD-SU02-01 33 8 283
6764-0003 HD-SUQ03-01 51 21 4.2
6764-0004 HD-SU04-01 26 10 240 ~
6764-0005 HD-SU04-91 25 9 227
6764-0006 HD-SU05-01 29 12 18.5
Ck'd:as App'd: bT{
. Date Issued: 6-9-943
[var-soil-008] -1-

10010201-lab



R B L O PR SR TN
P.O. BOX 5389
MADISON, Wl 53205
(608) 231 4747

FAX (608) 2314777

LABORATORY RESULTS
Project: HOD Landfill RI/FS Project #: 10010201
Location: Antioch, Illinois
Loss on Estimated
Sample Number Description Ignition % Total Porosity
6619-0006 HD-SSW3D-38 1.64 0.24

cwd{mf’xpp’d.- DTL
Date Issued: 4~ 4/@}

-1-



!
—
|

LABORATORY RESULTS
Project: HOD Landfill RI/FS Project #: 10010201
Location: Antioch, Illinois
Loss on Estimated

Sample Number Description Ignition % Total Porosity

6877-0008 HD-SSW2D-31 36 038

6878-0006 HD-SSW5S-9 11.7 -
e’

— Not requested.

i

N

-1-

ONU SCIENCE COURT
P.O. BOX 9385
MADISON, W1 93720%
(608) 231 4747

FAX (608) 2314777

CrdTapp'd: VIR
Date Issued:
1Ay
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GRA

IN SIZE DISTRIBUTION TEST REFORT

...................................................................

Date:

o Sample:

Project: H.0.D.
HO-SUG1—-G1

Sr27793

LANDFILL RI-ZFS,

Antioch,

£ e e & Coarse : Mnediua Fine
jop o 5 ai zs S8 = = & 3 ZE
80 BN
NN
e MEREETE
| ;
o ;q¥~ :
L#_‘C’-@ : -.~
w : N&\
= 50 A
] F\\q
5 4¢ N
o \N
30 N,
~ [y
he
Xy
28 -
1a
(5 : o ] i1RE
209 100 10.8 1.0 Q.1 a.01 e.oel
GFAIN SIZE - mm
Sumboll#® +3% v GRAVEL ¢t SAND o SILT < CLAY
6] 8.9 28.4 29.1 28.1 31.2
LL Pl Dgs Dso Dsg D3 Dis Dip Ce Cs,
o zZ8 1z Q.88 a, ae 0.6z g.6a85
MATERIAL DESCRIPTION Uscs
O Gray Lean CLAY, Some Gravel and Sand CL
Project No.: 18819201 Remarks:

IllinoisiteateEDn BY CLS

CHECKED BY (LS
APPROVED BY pTL

GRAIN SIZE DISTRIBUTION TEST REPORT
HMAaRZYH, INC.

Sheet Ho.




GRAIN SIZE DISTREIBUTION TEST REFORT
D e
£ £ £F £5 qe = & % g : E
188 = T T T T T T T
R TEREL D el
- ™~
ve T
: : N .f
80 LT
70
i s@
w
:SB
]
&
L 4o
o
30
20 N
o
.
oY
12 ™
g : [ : RRE
200 1909 1.9 1.0 Q.1 2.01 8.901
GRAIN SIZE — mm
Sumboll® +3* % GRAVEL % SAND % SILT % CLAY
0 2.0 4.9 32.4 47.e 15.7
LL PI 25 Dei Dsi Dza Dis Dig Cc Cy
ol 33 E: @.a? .04 | 0,028 |0.0048 |@.6624 | 4.62 | 29.¢

MRTERIAL DESCRIPTION Uscs

2 Bray Lean CLAY, Some Sandy Trace GBravel cL

Project No,: 16016201 Remarks:

Project: H.0.D. LANDFILL RI/FS, Antioch, Illinois TESTED EBY CLS

O Sample: HD-SUB2-01
CHECKED BY(( >
APPROVED BY dDTL

Date: 5-27-93

GRAIN SIZE DBISTRIBUTION TEST REPORT
WARZYH ] INC. Sheet Ha.




GRAIN SIZE DISTRIBUTIOW TEST REFORT

s & i Coarse Mediua Fine B
e £ £% €7 Qe 5 - € « g S g
103 < S oo = - b = = =
: TT I T
cg : : w\_. m
e ik
™~d ]
80 T
70 T
L ¢o
n |
— S8 . §
=
tg
4¢
& A
™N
30 N
~Q'\
28 g%
"~
1a
9 : : . : : : :
200 128 19.08 1.0 8.1 8.91 Q.21
GRAIN SIZE -~ mm
Sumboli® +3* “ GRAVEL “ SAND “ SILT < CLRY
e} 9.8 3.0 25.5 43.2 28.3
LL PI Dos Deig Dso D35 Dis D1 Ce Cy,,
e} S1 21 a. .31 8.62 a. 685
MATERIAL DESCRIPTION Uscs
O Gray—-Brown Elastic SILT, Some Clay and Sand, Trace Gravel MH
Project No.: 1081082081 Remarks:
Project: H.0Q.D. LANDFILL RI~FS, Antioch, Illinois TESTED EBY (LS
O Sample: HI-ZUAZS-G1
CHECKED BY( LS
APPROVED BY DT L
Date: S5-27-93

GRAIN SIZE DISTRIBUTION TEST REPORT

Sheet Ho.

HMARZYH, IHNC.




GRAIN SIZE DISTRIBUTION TEST REFORT
D e e 3
£ £ 4% 85 ¢oe v = € g g 2 E
1909 _x o w2 -8 o A = = 2 > 2
: : = i : ; 1] HIE
TR |
58 L f
80 -
>g %\ : :
Al :
& se
w ?
= 58 :
g
Q :
% 40 %
30 EN N
: .
20 st
N
~»“N
1@ el
%) § : R | : : : GRBE
200 1280 18.9 1.0 8.1 6.31 @.a0
GRAIN SIZE - mm
Sumboll® +3* % GRAVEL % SAND % SILT % CLAY
o 8.0 8.5 68.5 23.2 15.8
LL PI Dgs Dz Dsia Dz Dis Dig Ce Cu
ol 28 1@ B8.47 | @.z& .21 | 6.693 |0.0041 |@.0023 | Z.88 | 123.6 |

O Brown Clagyey SAND,

MARTERIAL DESCRIPTION
Trace Grawvel

Project No.:

Date: 5-27-93

Project: H.0.D.
o Sample: HD-SUG4-01

ieaiozel

LANDFILL RI-ZFS, Antioch,

!Remarks:
Illinoisirteaten BY CLS
CHECKED BY (L5
APPROVED BY N

GRAIN SIZE DISTRIBUTION TEST REPORT

HMARZYHN. IHC.

Sheet HNo.




=
SOIL BOREHOLE LOG
SITE NAME AND LOCATION H.O.D. Landfill - Antioch, DRILLING METHCO:  41/4" ID HSA BORING NO.
Itlinois We6S
SHEET
SAMPLING METHOO: 5’ CME SAMPLING TUBE 2" 1 oF 1
OD SPLIIT SPOON14-16 FT DRILLING
START FINISH
| BORING LOCATION: WATER LEVEL TIME TIME
| SE 1/4 of SE 1/4 of Section 8 , T 46 N, R 10 E/V TIME
NORTHING 2115399.4 EASTING 1051541.1 DATE DATE DATE
DATUM ELEVATION 764.9 ASING DEPTH| 4/16/93 | 4/16/93
DRILL RIG CME 750 ATV SURFACE CONDITIONS LOW LYING GRASS COVERED, TREED AREA
ANGLE Vertical BEARING  e-emee
SAMPLE HAMMER TORQUE FT-LBS
. % E x| . E‘ = o . TEST RESULTS
zun | 0@ |33 SAMPLE NUMBER sl = leall T T Te
aug NE |8 E AND a lolya Zla ™R Lk
w_ > Vo ol > rag|z |50 EW ||| R~ 2®
| ozu 3 ol @ DESCRIPTION OF MATERIALS <z 15 WkE|DHlon o> | wr
1 ° bt nalawn|Hz FZiCL|{C«Z |wWwC|TITun
. W 30 x 5 o © CO | M| IRl x | -w
b X0 | a " o O
- Z 8 1| Black PEAT (PT) SB - -
E E
- E
T 7599 — |7z m? SB = -
— gy 1" Moist Greenish Organic Siity Clay Lens, Grades to 2° =
= Light Tan-Gray Silty to Fine Sand Layer over Fine to -
— Medium SAND (SM), Little Silt, Trace Clay ]
= 4 =
= - 73 3 SB — -
F0 =
= -
= Grades Little Coarser Sand =
— y (1/4" Gray Clayey Silt Lense at 127) 3
= 75054 los Ml 4 . ss - LS
—15 749 ‘ Stiff Greenish Gray Fat CLAY (CH), Trace Fine to j’l —
I~ 249, REE _._}-\Coarsc Sand, Littié to Some Silt —
- SAND (SP) -
End of Boring at 16 Feet —
h- Monitoring Well Set at 15 Ft -
= PID = None Detected —
N —
= 2s =
= E
: E—;;o i
= 15 -
- -
— —
E =
Loceep BY _SJC DRILLING CONTR _E & F
o te 100 DATE 9/17/93 cHk’p sy DAP CHAS MARKGRAF L A 4s




SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.Q.D. Landfill - Antioch,

‘ Hlinois

BORING LOCATION:

SW 174 of SW 1/4 of Section 9 , T 46 N, R 10 E/W
EASTING
ELEVATION 7802

NORTHING 2116326.0
DATUM

DRILLING METHOD: 4 1/4" ID HSA

BORING NO.

W7D

SAMPLING METHOD:

5’ CME SAMPLE TUBE (0 - 94

SHEET
1 of 3

FT) 2" OD SPLIT SPOON (94 - 100 FT) SHELBY .

DRILLING

TUBE (29 -31 FT)

START FINISH

WATER LEVEL

TIME

TIME TIME

10531533 DATE

CASING DEPTH

DATE
4/13/93

DATE
4/13/93

[ DRILL R1G CME 750 ATV

SURFACE CONDITIONS

GRASS COVERED PRAIRIE

| ANGLE Vertical

BEARING

SAMPLE HAMMER TORQUE

FT-LBS

DEPTH

IN FEET
(ELEVATION)
ON SAMPLER
RECOVERY x

SYMBOL

BLOWS/6 IN.

SAMPLE NUMBER
AND
DESCRIPTION OF MATERIALS

SAMPLER
AND BIT
CASING TYPE

BLOWS/FOOT

ON CASING

TEST RESULTS

WATER

CONTENT %

%

LIQUID
LIMIT

PLASTIC
LIMIT %
SPECIFIC
GRAVITY

3
P
3

: \§S§§
N—

rl (NN I T
“n
3
P
!
0
<2
hars
S
NRAMRY

=
N
SR

N
R

N

._.
o
RBAN

N
S
AN

N
R
N

N
3

N
NN

,4
w
|
V=)
~J
NSRS
NN
SRRRRNER

S

o

N3
\\u\

Nt
NN
S

[1%)

o

S
N
AN

NN
RN
R AT AR AAN R

NN

SN
S
N
S

S
RN

B
[}
&
R
TRREN
NN

3
SR

D
AN

3
NS

RN
N
S
NS,

N
X
Y

N
R

[
(=]
N
R
SANN

3
D

RTINS
N
RN
RINAR

RN
N
NNRAN

w
(V]
]
0
N
S
N
RN

N
N
NN

Al

o

SRS
N

3
S

DTTTT I[|||T]’TT|I|ITTT[|I||'[TTW||||TT[‘!|iilTTT|||||TTT||-l|TF
1

N

ST \S§

2
M\UInterbedded with Tan Siit

[%2]
=2}

Approximately 6 - 12" Black Top Soil, Organic Silt

Tan Laminated Silt (ML) With Limonite Precipitate,
Grades to More Grayish with Laminated Limonite

Gray Laminated Silty CLAY to Clayey SILT (CL/ML) SB

Gray Lean Clay (CL), Littie to Some Silt

SB

Gray Lean CLAY (CL) with Little to Some Silt, with

Is_an(\iinated Lenses of Silt, Little to Some Fine to Coarse
an

Gray Lean CLAY fCL? Little to Some Silt, Sand Pocket SB
with Coarse Gravel at 15 Feet, Trace to Little Fine to

Coarse Sand, and Fine Gravel, Shale Fragments Present

Gray Massive Lean CLAY (CL), Trace to Little Silt and SB
Trace Fine to Coarse Sand, Trace Fine to Coarse Gravel,
Shale Fragments

Approximately 6" Sandy Zone at 20 Ft

SB

Shelby Tube to 31’
Collected CME Tube Sampie 29’ to 34

SB

SB

Trace Shale Fragments

SB

oo rod oo oo e oo b o b b roed o b

33

14

15

Lmhu 101 we)

DATE

Logeep By _SJC

9/17/93

cux'o sy _ DAP

DRILLING CONTR_E & F

CHAS. MARKGRAF

1D \ARA4




SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - Antioch, SHEEY BORING NO.

Ilinois 2 of 3 W7D

TEST RESULTS

SAMPLE NUMBER
AND
DESCRIPTION OF MATERIALS

DEPTH

IN FEET
(ELEVATION)

SYMBOL

SAMPLER

AND BIT

ON SAMPLER
CASING TYPE

BLOWS/6 IN.
RECOVERY x
BLOUS/FOOT
ON CASING

WATER
CONTENT %
LIQUID
LIMIT %
PLASTIC
LIMIT x
SPECIFIC
GRAVITY
OTHER
TESTS

3
R

7 Trace Shale Fragments

10] sB

11 SB

“\
R
TR
AR

12 SB

L
n
|
=
NI

MY QR LR RE R
it
R

AR RN

DS
NN

13 SB

Gray Lean CLAY (CL), Little Silt, Little Fine to Coarse
Sand, Trace Fine to Coarse Gravcl, Agpmximatc?' 1/4mm
to Imm thick Silt Lenses and Pockets Interhbedded in Clay

)

!
=
g

=
N

;=§$
e
AN

N
R

14 SB

AN
=
NN

Approximately 10" Silt Layer at 67 to 68 Feet

N
N
NN

.y
N
AN

15 SB

~
S
=
SIS
Nand

N

T o T T e THE
&
{
g
) N
X =

3" Silt Layer at 71"

Ny
TR
R

s?

r
(
X

N

3
D

1/2" Silt Layer at 73', Silt Lenses Interbed

16 SB
Cobbles at 75

}
hd
3

NN
B
AN

3
SRNNY
RN
PR

3
R

3" Silt Layer at 76.5", Trace to Little Shale Fragments
Present, Few Silt Pockets and Lenses in Clay

oS
Y
N

\\

\\

N
\h}

17, SB

(o]
o
]
0
o0
Nty g
.
IR

Silty 2" Layer (Silty Clay Clayey Siit) at 81.5 Feet
2mr);1 Silt [chs(at %’ y Clayey Sil0

N

D

NN
N

(S
=N
N

NS

NN

1

=

3
RN
R

2

N

R
S

AN \%
NN
RN

18 ’ SB

S

3
>45

1/2" Lens of Reddish Silty CLAY, Clayey SILT over 1*

692.7
Lense of Gray Clayey SILT at 85' Grades to Grey CLAY

3
N

NN
OO
N

74

o

8

Y)

|
b
N
N

19{ Light Pinkish Gray Silty CLAY (CL), Little to Some Fine
"\to%oarsc Sand Ln)z'tlc lr-}i'nc vas:l, race Coarse Sand Ya SB

Fine to Medium Sand (SP)

7" Gray Clay Layer at 92', Grades to Coarse Sand and
Trace Clay, Gravel, and Silt, Fine Gravel at 95

20] Medium Dense Fine to Medium SAND (SP) SS

16121212 8

IT"IHIITII|||||TIIIIII|TI
W s
& (=3 w
| l
3 3
M i iaaaiaas
NSNS
oo b oo b oo o oo oo oo e oo koo beeo oec beon b o Lo e
o ok 2

FITT T UTTIT [T 0 AT [T b i

1030302(J 1001

21} Very Dense Fine to Medium SAND to 97, Grades to SS -~




|
SITE NAME AND LOCATION H.Q.D. Landfill - Antioch, SHEET BORING NO.
Illinois 3 o 3 W7D
R ETEE ¥Te g TEST RESULTS
[ z 3
T i’ g %l & SAMPLE NUMBER wHi - [ 2hH X 3]
L Qe |u| a AND 2% oI NQ - xlox|rm>
eug wg (2| E Tolz |80 {edlor|rr Mo lao
' ozuw I ol n DESCRIPTION OF MATERIALS LZlnlo We | DHlunl o> w-
[ o5 o nwal v 2 FZIOE|CS-{WC(ITn
w J35 ™ <Cla® CoOlHH|JrHlax|~w
- @ o Iologlad]lwvwo!l O
- : More Fine, Trace to Little Fine Gravel _j—
- 8101620| 75 22| Medium Dense Fine 10 Medium SAND (SP), Little Coarse | SS -
' 6802 Sand, Trace to Little Fine Gravel ]
100 End of Boring at 100 Feet —
- Monitoring Well Set at 99.94 Feet -
= PID = None Detected _—j
— 105 =
r -
_E -
— 110 =
= E
— -
- 115 1
: =
= =
~ I
~120 i
= -
= —
g 4 -
- -
- _
- —
E— 130 'E
= -
= -
=135 —
- -
= 3
:7 140 __:
E =
= —
= 3
E 145 -
c E
t___— 150 _E
- —
3 -




SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - DRILLING METHOD: ~ 4,25" JDHSA Surface to 52° BORING NO.
 Antioch, Ilinois 8.25" IDHSA Surface to 50.5' 5 7/8" Rotary wsaD
’ Wash Water to 77'; Mud tc 99' G i
SAMPLING METHOD: | 1 o 4 |
: | DRILLING |
! START FINISH |
JORING LOCATION: WATER LEVEL TIME TIME
SW 140t  SW 1/4 of Section 9 .T 46 N.A 10 EW TIME
' VORTHING 2115325.8 EASTING 1052660.8 DATE DATE DATE
yaTuv  MSL ELEVATION 766.7 CASING DEPTH, 3/15/94 | 3/17/94
‘DALLAIG  CME-850 Track Rig SURFACE CONDITIONS  Grass Covered Berm
' aNGLE Vertical BEARING  -meue-
SAMPLE HAMMER TORQUE FT-LBS

= . | w | e TEST RESULTS
f P _Z_ W ;_ » o a [eX&}
=58 | &2 |E|3 SAMPLE NUMBER Sele (o2l =
Fwi 23 |Y|¢g AND S0 0|8 2 0.l 8r
W > 2E 15| 2 22| 2 |29 | lzwlg® g0 |EE |y,
- "z8 1 82 815 DESCRIPTION OF MATERIALS ~ |5%|2 |3z ||EE|SL oL |53 |52
N 85 | g S| a <5 |83 |33 |Pz(F2&
ZO|SS|ES5100l0F
- 2498 |66 Berm FILL: Brown Stiff to Very Stff Silty Clay, - l
- Vegetation Debris and Roots Présent —
- 3232 |54 -]
- I8N 70 [ Brown SANDY CLAY (5C 7
T 7629 /. o 0O =
2112 25 Black Peat E
-5 o —
Z 760.7.. , _
) 1/12 50 Organic Very Soft Gray CLAY (OL), Little Silt, Trace ]
1 finé to Medium Sand, Roots Present _
- 7587 ]
- 1134 (29 Gray Very Loose to Loose Fine to Coarse SAND |
i (SM/GC)and Fine Gravel, Some Silt and Clay B
o 3454|215k -
-i\/ —
_ 2444 33f¢ .
v 752.74 , , .
. 3464 |54 Gray Loose Fine to Coarse Sand Grades to Fine Sand -
~15 (SP), Trace to Little Medium Sand, Trace Silt and Clay ]
- 750.94 —
- Gray Silty CLAY (CL), Little Fine to Coarse Sand, Trace I
h- 750.2{ 2566 |58 -\FingGll'at\);el (b L ' ’ —
G;a?' Medium Dense Fine to Coarse Sand (SP) and Silt, ]
- 7489 ‘ Little Fine Gravel ] ]
o 2599 |83 Gray Silty CLAY (CL) T
t. 747.74 -
; Black and White Medium SAND (SP/GC/GM), Little to -
90 746834 ; Some Coarse Sand, Grades to Fine to Coarse Gravel and ]
_ 610 13 \Sand. Trace to Little Silt and Clay ]
L 109 Medium Dense Fine to Coarse GRAVEL (GC) Little to
! Some Fine to Coarse Sand :1
744.74 |
- 129 |33 Medium Dense Fine to Coarse SAND and GRAVEL —
- 54 : (SP/GP), Trace to Little Silt and Clay N
~ | =
3568 (38 ]
f Logeep 8y _Steven J. Chillson DRILLING conTR _Stearns Drilling Co.
!
D: PS-WM1 DATE 9/19/94

CHKD BY PMS

Rich Bennett




SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - SHEET
Antioch, linois 2 of 4
—_ x| w | = TEST RESULTS
P-4 Z 1) N o Q Q (&}
=58 | or |3 SAMPLE NUMBER Bl 18z|] =
cwe | 23 (Y AND Zaolgles!l = 0. |22
wiz | % |8| 2 2212129 |gd| o |88 |8 (ay
o=y 9 Ol o DESCRIPTION OF MATERIALS $5<| 2|0z ||¥UE|SKk | a=|03|4l
@ Zz |o < | J3il=zl2 U< |Xw
= 25 | G| @ <8 |32 |22 8
20155 e5]leS [0k
- ]
37910 -
- 710 ]
1113 —
—30 510 Grades to Trace Silt and Clay ]
109 .
- i
7 Medium Dense Fine to Coarse (SP), Trace to Little Fine ] l
- 1111 Gravel
- E |
732.9 ]
710 Gray Very Stiff Silty CLAY and GRAVEL (CL-GC) n
:_35 99 _j
- 730.94 i
810 Fine to Coarse SAND and GRAVEL (SP-GP). Trace to ] !
1212 Little Silt and Clay — |
— ]
811 —
113 -
—40 72674 _
— 40 67 Suff to Very Stiff Gray Silty, Sandy, Gravelly, CLAY .
. 1012 (CL) j
. 724.7] ]
— 5788 1
= Gray Stiff Silty CLAY (CL) Some Fine to Coarse Sand ]
) 7227 and Fine Gravel, Trace to Little Coarse Gravel 1 :
- 711 Medium Dense Fine to Coarse SAND and GRAVEL and - :
Zas 1820 CLAY and SILT (SM/GC) ~ :}
T 7207 '“ ﬁ
57712 Suff to Very Suff Gray Silty CLAY (CL), Trace to Little _ :
Fine to Coarse Sand 7 f
— ]
— g
; 36912 J
5o 7 i
37811 Grades to Trace Fine to Coarse SAND ] }
3 !
— 57911 n i
_ 46911 _
- —
6" Gray Silt Lens from 56.5' to 57, Grades from Ve
N w5 Stiff 10 Hard &y -
C ]
_ 48 Grades from Stff to Very Stff _
1015 -
—60 —]




1 SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.0.D. Landfill - SHEET | BORING NO.
* Antioch, Illinois 3 o 4 . WaD
2 e | w |- " TEST RESULTS |
- Z W N fod a 0O
=59 | o7 (%3 SAMPLE NUMBER Sel = [02 | =
Poews | 23 |¥| 2 AND Zalo 2|l & AT
W2a =% 18| £ 2Z| 2239 |l |agrlER|EE cy,
5z& | 59 (815 DESCRIPTION OF MATERIALS ~ (5%| 2 |8z | |EE/28i55 |55 82
\ T} ag |¥ o l|a <5182 |33 |8
‘ 2O1531aS 6K |0
C ]
i: 68 33 Medium Stiff to Very Stiff Gray Lean CLAY, Trace Silt ]
l_ 1211 (CL) N
f
—65 —
C _
F ]
! 3568 [10 Stiff to Very Stiff Fat CLAY (CH) Trace Sik 7
g N
—70 —
- -]
:r— -
T 58 Gray Stff to Very Stff, Silty to Fat CLAY, Grades to 7
! 1314 Silty CLAY, (CLYCH), Trace to Little Fine Sand, Trace ]
; Fine Gravel BN
—75 6 Medium Stff to Very Suff Silty CLAY (CL), Little Sand, -
! 1114 Trace to Little Mediim to Coarse Sand, Trace Fine ]
C Gravel ]
Lo 689.7 - =
- 2234 Very Dense Fine to Coarse SAND (SP), Trace to Little |
. i: 5575 Fine Gravel and Trace Coarse Gravel ]
“. | B -
~-%0 Very Dense Fine to Coarse SAND and Gravel (SP-GP) _]
~ 2021 ]
C 3022 N
L —
- -
185 —
— 16 18 Dense Fine to Coarse SAND and GRAVEL (SP-GP), B
N 2123 Trace Silt and Clay I
L _
L gp 676.74 ]
— —_
- 1329 7
N 3125
L Very Dense Fine to Medium SAND (SP) 1




SOIL BOREHOLE LOG

SITE NAME AND LOCATION H.O.D. Landfill - SHEET BORING NO.
i Antioch, Illinois 4 o 4 ws8D
- = s o wlw TI TESTRESULTS |
z ZW | c lefoo ;
=0 == |zl 38 SAMPLE NUMBER G=iz |02 2
= Qo ) k) b
a < 2z (% AND PN RRT R« E O
Wl > =2 13| 2 22| Z2 (29| (e8| o IBR|EE iay,
azd | 52 8|5 DESCRIPTION OF MATERIALS 5<2|0z| /|52 62|55 8
= @O O <&§|C3 |33
< @ £8152 é: sGlo8
|
_ 1317 |75 ]
- 2022 n
Grades to Dense 7
'— 667.7
— End of Bonn% at 99 Feet _
—100 omtonngw 1 Installed at ]
— Feet —1
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Well No. W2D
Boring No. X-Ret: 2D
MONITOR WELL CONSTRUCTION SUMMARY
Survey Coords: 2116648.2 N Elevation Ground Level 770.7
1052499.9 E TopofCasing 773.04
Drilling Summary: Construction Time Log:
Start Finish
Total Depth 88.33 ft Task Date |Time|Date |Time
Borehole Diameter 8.5 in Drilling 1993
Casing Stick-up Height: 2.34 ft 4/20 4/24d
Driller Charles Markgraf E&F
Geophys. Logging: - :
Rig CME750 ATV Casing: i
Bit(s) 4% in ID X 8% in. OD HSA 3| o
T
Driling Fluid water T
Filter Placement: 4/20 4/20) =2
Protective Casing Aluminum WMX Spec. - 7ft Cementing:
Development: I5/6 5/6 ¥y Z
Well Design & Specitications sz
Basis: Geologic Log X Geophysical Log % 8
Casing String (s): C=Casing S=Screen. Well Development:
Surge /purge w/ PVC bailer and
. Deotn String(s) |Elevation steel cable for 30 min. keck
2.2 - £3.3 C1 773.04 - 657.4 puitn, 2n° well vaJome = 707 ©
83.3 88.33 Sl 687.4 -~ 682.37 gallons. >
- Stabilizaton Test Data:
Time pH Spec. Cond. Temo (O f,:’
Cesing: C12 in, ID Schedule 40 PVC flush “'[
threaded R
c2 g
Screen: $12 _in. ID Schedule 40 PVC .010" | l |
Slot Size Recovery Data: :';
S2 Q= SO= e
% :;
Fiter Pack: _#30 Red flint sand R 100 ‘ —— =
(81.3 to 83.3 ft) Fine silica sand _ |t 80 l' ; | T
(79.8 - 81.3 ft) c e — | <!
GroutSeal: Bentonite Slurrv (0 - 79.8 ft) |0 40 T }
: v 20 l '! l =
E 0 | S
Bentonite Seal: None R 20 40 60 80 e | €
fine silica sand over filter pack Y Time ( ) g
Comments:
SJC/11r/DAP —



8.00-

4.00- l

5.30-{!

. Casing String (s): C=Casing S=Screen.

Depth String(s) |Elevation
-2.74 . 5.7° C? 766.54-758.5
5.3 15.64 S1 758.5-748.16

Well Development:

Surged and purged with stainless

steel bailer and nylon rope. Purzed

24 ¢z2l1lonc.

one well volumz -~

gallons

S

L4
e —

Stabilizaton Test Data:

Time pH Soec. Cond. Temp (C)
Cesing: C12 in. ID Schedule 40 PVC flush
Thread
. Cc2
t  Screen: S12 in. ID Schedule 40 PVC,.010 I
Slot Size Recovery Data:
S2 Q= Sg=
Filter Pack: #45-55 Red flint sand (5-15.64|R 100 T T
ft) fine silica sand (4.0-5ft) E 80 ' | '
c 60 I l
Grout Seal: None o) 40
) 20
£ o] l
Bentonite Seal: Bentonite Chips (0-4feet) R 20 40 60 80 100
Y Time { )
Comments:
coneM
SJC/11lxr/DAP

a

5.
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15.64- %

Chillson - W

Well No. W3SA
Boring No. X-Ref:  W3SA
MONITOR WELL CONSTRUCTION SUMMARY
Survey Coords: 2115185.3 N Elevation Ground Level 763.8
1051029.2E Topof Casing 766.54
Drlling Summary: Construction Time Log;:
Stant Finish
Total Depth 16' Task Date |TimeiDate {Time
Borehole Diameter 8.5 in. Drilling 4/7 4/7
Casing Stick-up Height: _2.74 in.
Driller Charles Markgraf
Environmental and Foundation Drillin
Inc. (E & F) Geophys. Logging: —
Rig CME750 ATV Casing: C
Bit(s) 4,25 in. ID X 8.5 in. OD HSA T
Driling Flud _None =
Fiiter Placement: 4/7 4/7 g
Protective Casing Aluminum WMX Spec.- 5ft Cementing:
Development: 5/5 5/5 g
Well Design & Specitications s
Basis: Geologic Log X Geophysical Log =
[75]

LOCAIIOI\( ntioch, TLL.
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24.55--|

29.57--4
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Well No. W3S3
Boring No. X-Ref:  W3S3B
MONITOR WELL CONSTRUCTION SUMMARY
Survey Coords: 2115189.4N Elevation Ground Level 763.7
1051027.8E Top of Casing 766.81
Drilling Summary: Construction Time Log:
Start Finish
Total Depth 32 ft. Task Date |Time!|Date |Time
Borehole Diameter 8.5 in. Drilling 1893
Casing Stick-up Height: 3.1l ft 4/7 4/7
Driller Charles Markgraf ]
Environmental & Foundation Drilling
Inc. (E & F) Geophys. Logging: 1
Rig CME750 ATV Casing: ==
Bit(s) 4 in. ID X 8% in. OD HSA = .-
Drilling Fiuid None -
Filter Placement: 4/7 477 =
Protective Casing Alum. WMX Spec. - 5ft Cementing: =<
Development: 5/5 5/5 ¥ 3
Well Design & Specifications s Z
Basis: Geologic Log X Geophysical Log s 8
Casing String (s): C=Casing S=Screen. Well Development:
Surged & Purged w/PVC bailer and
Depth String(s) |Elevation steel cable. Purged 200 gallons),
-3.11 - 24,55 C1 756.81 ~ 739.15 | one we'l wolume = 4.7 gallonrs &)
24.55 29.57 S1 739.15 - 734.13 =
- Stabilizaton Test Data:
Time pH Spec. Cond. Temp (C} g
Cosing: CV 2 in. ID Schedule 40 PVC flush -
thread 3
c2 5
Screen: S1 2 in. ID Schedule 40 PVC .010 N
Slot Size Recovery Data: =
=i
% :E
Filter Pack: #45-55 Red flint sand R 100 T T =
(22,55 - 29.57 fr) E 80 ' —— ] <.
c 60 Al
GroutSeal: Bentonite Slurry 0 40 | }
(8.5 - 17.55 ft) v 20 I >
E 0 I | E
Bentonite Seal: Bentonite Chips R 20 40 60 g0 10| £
(17.55 - 22.55 ft), (0 ~ B.5ft)y Time { ) z
>

Comments: 18" pipe wrench dropped into annular space

SJC/11r/DAP
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65.00-

70.90-

73.30-

78.00-

(

Well No. Wob
; Boring No. X-Ref:  W3D
MONITOR WELL CONSTRUCTION SUMMARY
Survey Coords: 2115187.6 N Elevation Ground Level  763.73
1051022.7 E Topot Casing 765.93
Drilling Summary: Construction Time Log:
Stant Finish
Total Depth 80 ft. Task Date {Time|Date [Time
Borehole Diameter 8.5 in. Drilling 1993
Casing Stick-up Height: 2.2 ft. 4728 5/15
Drilier Charles Markgraf E&F
Joel Ruda, ETI
Geophys. Logging: —
Rig CME750 ATV Casing: E
Bit(s) 8in, - 6in. roller bit rotary =
wash <
Drilling Flud 90_1bs supergel X/100 -
gallon H20 Filter Placement: 5/25 5/25 c
Protective Casing Steel Well Box Cementing: -
Development: 5/27 5/2¢ g
Well Design & Speclfications s
Basis: Geologic Log ___X___ Geophysical Log g
Casing String {(s): C=Casing S=Screen. Well Development;
Surged and Purged w/PVC bailers
Depth String(s) |Elevation and steel cable, Purged 200
Y CJ 763.73_- 727 721 galleon. one well volur~ =~ 8 ralsl Q
2.2 73.3 1 C2  1765.93_= 690.43 P =
73.3 78 Sl 690.43 - 685.73
- Stabilizaton Test Data:
Time pH Spec. Cond. Temp (C)
Cosing: €Y 6in. ID Schedule 40 PVC,
flush threaded ;’
C2 2in. ID Schedule 40 PVYC, ¥
flush threaded | 3 s
Screen: St 21in. ID Schedule 40 PVC, ‘ /|
.010 Slot Size Recovery Data: :(
S2 Q= Sg= S.:.,
% —1i
Filer Pack:  #45-55 Red flint sand R 100 T T T =i
(70.9 - 78 ft.) E 80 l - | ‘ i :|
c €0 : l
GroutSeal: 40 1b supergel/85 gallon o 40 m‘
H20 (0-6%8 ft) \E’ 22 I l i l | E
Bentonite Seal: Bentonite Chips (65-70.9) R 20 40 60 B0 100 §
Y Time ) =
Comments:
SJC/I1r/DAP
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Well No. W4S
Boring No. X-Ret: W45
MONITOR WELL CONSTRUCTION SUMMARY
Survey Coords: 2115202N Elevation Ground Level 767.5
1050628.3 E Top of Casing 769.97
Drilling Summary: Construction Time Log:
Start Finish
Total Depth 15" Task Date |Time{Date {Time
Borehole Diameter 8.5 in. Drilling 1993
Casing Stick-up Height: 2.47 ft 5/26 5/24
Driller Joel Ruda
Exploration Technolgy Inc. (ETI)
for (E & F) Geophys. Logging: 1
Rig CME850 Casing: ol Mo
Bit(s) 4% in. ID X 8.5 in. OD HSA =)
g1 C
Drilling Fluid None ~| c
: Filter Placement: 5/26 5/26 g2
Protective Casing Alum. WMX Spec. Cementing: =<
Development: 6/1 6/1 s g
Well Design & Specifications s i
Basis: Geologic Log Geophysical Log % 5
Casing String (s): C=Casing S=Screen. Well Development:
Surged & Purged with PVC bailer
Depth AJ String(s} _|Elevation and steel cable. Purged 20 gals.|,
-2.47 . 5 ' €l 69.97 - 762, on2 well! volume = 1.5 gallons 1o
5 15 sl V62.5- 752.5 >
- Stabilizaton Test Data:
Time pH Soec. Cond. Temp (C)
Cesing: C12 _in, ID Schedule 40 PVC flush .
threaded gl
c2 N
=
Screen: S12 in., ID Schedule 40 PVC .010 N
Slot Size Recovery Data: =
S2 Q= Sg= 3!
% -
Filter Pack: Red flint sand (4 - 15 ft) R 100 | T 1 =
£ | TS
c e | T | #
Grout Seal: None 0 40 | | 1 i
. v 20 - x
£ 0 I =
Bentonite Seat. Hydrated Granular Bentonite R 20 40 60 g0 100 §
(0 - 4 ft) Y Time  ( ) =
Comments: Pulled augers and redrilled w/wooden plug
CTHS™

SJC/11r/DAP
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veil No, IO

Boring No. X-Ret:

MONITOR WELL CONSTRUCTION SUMMARY

2115375.1 N
1056760.5 E

Survey Coords:

Elevation Ground Level

771.10 ft MSL

Top of Casing 773.49
Drilling Summary: Construction Time Log:
Start Finish
Total Depth 16' Task Date [TimelDate {Time
Borehole Diameter 8.5' Driling 1993
Casing Stick-up Height: _2.39' 4/91 L/21
Drller Charles Markgraf
Environmental & Foundation Drilling Irc.
(E & F) Geophys. Logging:
Rig CME 75Q ATV Casing:
Bit(s) 4 1/4" ID x 8.5" IDHSA
Drilling Fluid None
Filter Placement: 4/21 /21
Protective Casing Alum WMX Spec. 5.5 ft Cementing:
Development: 5/4 5/4
Well Design & Specitications
Basis: Geologic Log X Geophysical Log
Casing Stnng (s): C=Casing S=Screen. Well Development:
Surged & purged w/PVC Bailer
Depth String(s) |Elevation & nylon rope. Pureged 59.4
-2.39. 5.22 Cl 73.49 -~ 765.88 | gallons, one well volume = 1.l g4
TT8727 T15.50 S1  [168.88 = 755.59 - '
- Stabilizaton Test Data:
Time pH Spec. Cond. Temp (C)
Cosing: €1 Zin ID Schedule 40 PVC flush
Thread
c2
Screen: S1 2" Schedule 40 PVC, 010 in.
Slot size Recovery Data:
82 Q= SO=
%
Filler Pack: 45-55 Redflint filter sand R 100 ‘ I T
(3.9 - 15.51 £ft) 3 80 - l ;
c 60 ’
Grout Seal: None o) 40 | !
v 20 L
E 0
Bentonite Seal: Hydrated Granular Bentonite |R 20 40 60 80 160
(0 - 3.9 ft) Y Time { )
Comments: Alconox solution was used for pre decon, of development
equipment.

SJC/11r/DAP
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Casing String (s): C=Casing S=Screen.

Depth String(s) [Elevation
_—2.51 - 5.02 Cl 767.41 - 759.88
5.02 15 Sl 759.88 - 749.9

Well Development:

Surged & purged w/stainless

steel bailer and steel cable

purged 75 gallons, one volume =

2.1 gallons

Stabilizaton Test Data:

Time pH Spec. Cond. Temp (C)
Cosing: C12 in. ID Schedule 40 PVC
flush thread
! c2
Screen: $1 2 in. ID Schedule 40 PVC .010"
Slot Size Recovery Data:
S2 Q= SO=
Filter Pack: #45-55 Red flint sand R 100
(4 - 15 ft) £ 80
C 60
Grout Seal: (o] 40
' 20
£ Q
Bentonite Seal: Hydrated Bentonite Chips and R 20 40 60 80 100
Granular (0 - 4 ft) Y Time  (
Comments:
L CONSLY
SJU/LLXJUAY

¥¥ei aNO. Wwlo
Boring No. X-Ref: ~_W6S
MONITOR WELL CONSTRUCTION SUMMARY
Survey Coords: 2115399.4 N Elevation Ground Level 764.9
1051541.1 E Top of Casing 767.41
Drlling Summary: Construction Time Log:
Start Finish

Total Depth 16' Task Date |Time|{Date |Time
Borehole Diameter 8.5 in. Drilling 1993
Casing Stick-up Height: 2.5' 4/16| /16
Driller Charles Markgraf

Environmental & Foundation Drilling,

Inc. (E & F) Geophys. Logging: -
Rig CME750 ATV Casing: b
Bit(s) 4% in. ID X 8.5 in OD HSA =

<
Drilling Fluid None ;
Filter Placement: 4/16 4/16 =

Protective Casing Aluminum WMX Spec. Cementing:
Development: 5/4 574 S
Well Design & Specifications s
Basis: Geologic Log X Geophysical Log %

s
i)

Chillson - Warzyn Inc.

SUPERVISED BY

ILL.

Antioch,
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Boring No. X-Rel: W7D

MONITOR WELL CONSTRUCTION SUMMARY

Survey Coords: 2116326 N Elevation Ground Level 780.2
1053153.3 E Top cf Casing 782.87
Driling Summary: Construction Time Log:
Stant Finish

Total Depth 100 ft Task Date |Time|Date |[Time
Borehole Diameter 8.5 in. Drilling 1993
Casing Stick-up Height: -_2.67 ft 4/14 L/ 14
Drilier Charles Markgraf E &

Geophys. Logging:
Rig CME750 ATV Casing:
Bit(s) 4} in. ID X 8% in. OD HSA
Drilling Fluid Water

Filter Placement: /14 4/14
Protective Casing Alum. WMX Spec. - 7ft Cementing:

Development: 5/5 4/14
Well Design & Speclifications
Basis: Geologic Log X Geophysical Log |

Casing String (s): C=Casing S=Screen.

Deoth String(s) |Elevation
-2.67 - 94.92 Cl

94.97 99.94 51

Cosing: €1 2 in. ID Schedule 40 PVC,

782.87 - 685.28
685.2% - 680.2¢

Well Development:

Surged & purged for 30 min. with
PVC bailer and cable. Purged
100 gallons with keck pump.

one well voiume = 8.:9% gezllous

Stabilizaton Test Data:

Time pH Spec. Cond. Temp (C)

flush threaded

c2

Screen: $1 2 in. ID Schedule 40 PVC,

.010 Slot Size

S2

Filter Pack: #45-55 Red flint sand

.0
o

(93-99.94 ft)

Grout Seal: Bentonite slurry

(0-90 ft)

Bentonite Seal: Bentonite Chips (90-93 ft)

< DM OO MD

Recovery Data:
O'—’ SO =

100

i

i |

60 i j
40 i
J

20 40 60 80 100
Time { )

Comments:

SJC/1l1lr/DAP
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vvell INO.
Boring No. X-Ret: W8D

wWau

MONITOR WELL CONSTRUCTION SUMMARY

Survey Coords: N:2115325.82 Elevation Ground Level 766.68
E:1052660.77 Top of Casing 768.14
Drilling Summary: Construction Time Log:
Start Finish
Total Depth 94 Feet Task Date |Time |Date |{Time
Borehole Diameter 14.51t0 52", 5 1/6" 32' - 94’ Drlling 1994
Casing Stick-up Height: 3/15 3/17
Driller Steams Drilling Company
Rich Bennett
Geophys. Logging:
Rig CME850 Truck Rig Casing:
Bit(s) 41/4" 1D x 8 1/2" ODHSA, 104/4" 1D x 14 1/2 ODHSA,
5 7/8" Tricone roller bit Rotary Wash
Drilling Fluid Water and mud
mud = 45 Ibs quickgel to appx. 90 gallon H20 Filter Placement: 317 3/17
Protective Casing  Steel Well Protective Top Cementing: 3/16 3/16
Development: 3/21 3/21
Well Design & Specifications ’
Basis: Geologic Log X Geophysical Log

Casing String (s): C=Casing S=Screen."

Depth String(s) |Elevation
- 0.8ft 50.5 C1 767.48 - 716.18
-1.46 ft 88.97 c2 768.14 - 677.71
88.97 ft 94 S1 677.71 - 672.68

Well Development:

Surged and purged w/rod pump purged 300 gallons,

one well volume -9.4 gallons

Stabilizaton Test Data:

Time pH Spec. Cond. Temp (C)
Casing: C1 §" Carbon Steel Black Pipe/Threaded
C2 2" ID Schedule 40 PVC Flush Thread
Screen: S1 2" ID x 4° OD Schedule 40 PVC U-Packit
Screen with #7 Filter pack (45-55) Recovery Data:
S2 Q= So =
%
Filter Pack:  Global #45-55 U-Packit Filter Sand R 100
#5 Sand Pack (#30-40) (94-76.8) #7 Global Sand E 80
{(76.6-75) C 60
Grout Seal:  Black pipe casing - 255 gallons cement bentonite (o] 40
grout (6" 50.5"), PVC well casing - bentonite grout/175 tbs \ 20
Benseal bentonite/85 galions H20 0.5 ibs of aqua grout catalys! (73-4) E 0
Bentonite Seal: Bentonite Chips (75-73") R 20 40 60 80 100
Y Time ( )
Comments:
QONSUIM
302\)~p\1b|\W80MWCON.XLS

SITE NAME

wcC

SUPERVISED BY
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APPENDIX K

RESULTS OF IN-FIELD HYDRAULIC CONDUCTIVITY TESTING
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AQTESOLY RESULTS
Version 1.10

07/23/93 12:11:59

TEST DESCRIPTION

Data set........... hodusls.dat
Data set title..... HODUSIS

Knowns and Constants:

No. of data points.................. 70

Radius of well casing............... 0.083

Radius of well.......ccccevuneen. 0.42

Aquifer saturated thickness......... 7

Well screen length.................. 5.7

Static height of water in well...... 10.6
Log(Re/RW)..ccuvvieereriiaenee. 2.236

A, B, Currriereeeerereen, 0.000, 0.000, 1.446

ANALYTICAL METHOD

Bouwer-Rize {Unconfined Aquifer Slug Test)

STATISTICAL MATCH PARAMETER ESTIMATES
Estimate Std. Error
K = 9.9055E-004 +/- 3.0552E-00S
y0 = 2.7259E+000 +/- 2.7130E-002
ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 69
Number of estimated parameters.... 2
Degrees of freedom................ 67
Residual mean.........cccuneee.. 0.03595
Residual standard deviation....... 0.1162
Residual variance................. 0.01351

Model Residuals:

Time Observed Calculated Residual Weight



2.7127
2.7062
2.6954
2.6929
2.6797
2.6732
2.6666
2.6601
2.6278
2.596
2.5644
2.5332
2.5025
2.4721
2.442
2.4125
2.3831
2.3541
2.3256
2.2973
2.2694
2.2419
2.2146
2.1877
2.1612
2.1349
2.0083
1.8893
1.7774
1.672
1.5729
1.4797
1.392
1.3095
1.2319
1.1589
1.0902
1.0256
0.96487
0.90764
0.85387
0.80323
0.75564
0.71088
0.66871
0.6291
0.43603
0.30222
0.20547
0.14519
0.10063
0.069749
0.048344
0.033507
0.023224
0.016097
0.011157
0.0077331

0.50072
0.31729
0.14385
0.10058
0.087106
0.060301
0.046776
0.043431
0.029875
-0.017755
-0.035969
-0.04438
-0.053175
-0.062533
-0.062081
-0.071999
-0.08246
-0.083104
-0.084105
-0.085629
-0.09733
-0.089374
-0.091924
-0.094642
-0.097693
-0.091231
~0.094931
-0.098306
-0.089329
-0.087401
-0.081981
-0.072929
-0.059746
-0.04198
-0.039516
-0.021937
-0.0088696
-0.0002155
0.014371
0.025132
0.032359
0.05613
0.046774
0.064359
0.059125
0.071288
. 0.080904
0.11397
0.13778
0.15053
0.16481
0.13937
0.15025
0.13166
0.13649
0.13678
0.1239
0.10884
- 0.11227

- ——— e ———— - ————

a— — bt et bt et et

—



8.5

2 0.0053599 0.11464 1
5 0.11 0.003715 0.10628 1
9.5 0.11 0.0025749 0.10743 1
10 0.1 0.0017847 0.098215 1
12 0.1 0.00041189 0.099588 1
14 0.11  9.5059E-005 0.1099 1
16 0.1  2.1938E-005 0.099978 |
18 0.11 5.0631E-006 0.10999 1
20 0.09 1.1685E-006 0.089999 1
22 0.1 2.6968E-007 0.1 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 9.9055E-004
y0 = 2.7259E+000

€L LLLLLLLLLLLLLLLLLLLLLLKLLLLLLLLKLLKLKLKKLKLKLKDDDDDDD0 0005000300550 05D>DD000D0O555D>2>>>

TYPE CURVYE DATA

K = 7.10865E-004
y? = 2.62271E+000

Time Drawdown Time Drawdown Time

Drawdown

0.000E+000 2.623E+000 2.200E+001 2.465E-005



HODUSIS

Displacement (rt)
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DATA SET:
hodus ts.dat
07123193

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:

Bouwer -Rice

ESTIMATED PARAMETERS:

K 0.0007109 ftimin
y0 = 2.623 1t

TEST DATA:

HO = 3.22 ft
re = 0.083 1t
rw = 0.42 ft
L =571
b= 7. 1t

H= 10,6 ft
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AQTESOLY RESULTS
Version 1.10

07/23/93 10:38:36

TEST DESCRIPTION

Data set........... hodus3s.dat
Data set title..... HODUS3S

Knowns and Constants:

No. of data points.................. 18

Radius of well casing............... 0.083

Radius of well.........ccuuuueee.e. 0.42

Aquifer saturated thickness......... 23

Well screen length.................. 5.3

Static height of water in well...... 17.22
Log(Re/RW).....covvvveeeireeriennns 1.959

A, B, Curreeervreees 1.964, 0.283, 0.000

ANALYTICAL METHOD

Bouwer-Rice (IUnconfined Aquifer Stug Test)

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 4.1747E-002 +/- 3.1394E-003
yO0 = 2.9503E+000 +/- 1.2233E-001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 17
Number of estimated parameters.... 2
Degrees of freedom................ 15
Residual mean..................... ~-0.008399
Residual standard deviation....... 0.1431
Residual variance................. 0.02047

Model Residuals:

Time Observed Calculated Residual Weight



0.0033 2.85 2.6476 0.20236 1

0.0066 1.95 2.3761 -0.42608 1
0.0099 2.05 2.1324 -0.082361 1
0.0133 2.05 1.5074 0.14262 1
0.0166 1.87 1.7117 0.15826
0.02 1.65 1.5311 0.11886 1
0.0233 1.44 1.3741 0.065912 1
0.0266 1.21 1.2331 -0.023148 )
0.03 1.08 1.103 ~0.023041 1
0.0333 0.95 0.9899 -0.039902 |
0.05 0.51 0.57246 -0.062462 1
0.0666 0.27 0.33214 -0.062143 1
0.0833 0.15 0.19208 -0.042079 1
0.1 0.08 0.11108 -0.031079 1
0.1166 0.04 0.064448 -0.024448 1
0.15 0.01 0.021554 -0.011554 1
0.1666 0.01 0.012505 -0.0025054 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.1747E-002
y0 = 2.9503E+000

<€ L<LLLLLLLLLLLLLLLLLLLLLLLL LKL LKL LLLLLK LKL LK DDDODZDOODOO2 DO O350 D D550 50D5>>0 5>

TYPE CURVE DATA

K =4.17474E-002
y0 = 2.95025E+000

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 2.950E+000 1.000E+000 1.689E-014



HODUS3S

Displacement (ft)
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DATA SET:
hodus3s.gat
07123193

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:

Bouwer -Rice

ESTIMATED PARAMETERS

K = 0.04175 ft/min
yG = 2.95 (1t

TEST DATA:

HO = 3.19 11

rc = 0.083 (1t

rw = (.42 ft

L =531

b = 23. 1t

H = 17.22 1t
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AQTESOLY RESULTS
Version 1.10

07/23/93 09:39:32

TEST DESCRIPTION

Data set........... hodus3d.dat
Data set title..... HODUS3D

Knowns and Constants:

No. of data points.................. 73

Radius of well casing............... 0.083

Radius of well......ccceevrvvinennns 0.25

Aquifer saturated thickness......... 45

Well screen length.................. 5.3

Static height of water in well...... 46.3
Log(Re/RW)..cccevrrvevennenrennnnn. 3.44

A,B, C.eeieeereeeeeeees 0.000, 0.000, 1.697

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES
Estimate Std. Error
K = 3.1761E-004 +/- 6.9269E-006
y0 = 3.3793E+001 +/- 6.6736E-001
ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 23
Number of estimated parameters.... 2
Degrees of freedom................ 21
Residual mean..................... -0.1087
Residual standard deviation....... 0.3955
Residual variance................. 0.1565

Model Residuals:

Time Observed Calculated Residual Weight



35 19.77 20.552 -0.78185 1
4 18.98 19.142 -0.16247 1
4.5 17.82 17.83 -0.0097381 1
5 16.62 16.607 0.01297 1
5.5 15.59 15.468 0.12183 1
6 14.52 14.407 0.11259 1
6.5 13.67 13.419 0.2506 1
7 12.78 12.499 0.28086 |
7.5 12.02 11.642 0.37801 1
8 11.06 10.844 0.21639 I
8.5 10.33 10.1 0.23001 1
9 9.66 9.4074 0.25263 1
9.5 8.99 8.7622 0.22776 I
10 8.39 8.1614 0.22865 1
12 6.07 6.1426 -0.072571 1
14 4.56 4.6232 -0.063152 1
16 3.18 3.4796 -0.29958 1
18 2.14 2.6189 -0.47887 I
20 1.43 1.9711 -0.54107 1
22 0.91 1.4835 -0.57351 1
24 0.48 1.1166 -0.63655 1
26 0.22 0.84036 -0.62036 1
28 0.06 0.63249 -0.57249 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES
Estimate

K = 3.1761E-004
y0 = 3.3793E+001

<L LLLLLLLLL L LKL <<<<<<<<<<<<<v<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K =3.17611E-004
y0 = 3.37926E+001

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 3.379E+001 2.800E+001 6.325E-001



HODUS3D

Displacement (rt)
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DATA SET:
hodus3d.dat
07123183

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:

Bouwer -Rice

ESTIMATED PARAMETERS:
K

= 0.0003176 ft/min

y0 = 33.79 1t

TEST DATA:

HO 19.77 11
r¢ = 0.083 f1
rw = 0.25 ft
L=5.3ft
b =z 45 ft
H = 45 .3 1t
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AQTESOLY RESULTS
Version 1.10

07/23/93 11:05:16

TEST DESCRIPTION

Data set........... hodus4s.dat
Data set title..... HODUS4S

Knowns and Constants:

No. of data points.................. 62

Radius of well casing............... 0.083

Radius of well.......ccovuueereen. 0.42

Aquifer saturated thickness......... 13

Well screen length.................. 5.7

Static height of water in well...... 14,05
Log(Re/RW)..cuueeeereervevvenneenans 2.381

A, B, Currvreveeeerveenes 0.000, 0.000, 1.446

ANALYTICAL METHOD

Beoiwer-Rize (Tinennfined Aqrifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.5331E-002
v0 = 2.6111E+000

<L €L LLLLLLLLLLLLLL LKL L LKL LLL LKL LLKLKLKLKLKLKLKLKKDIDIDDDDDDDD0 000000000320 500020 2503305055 >

TYPE CURVE DATA

K =4.53312E-002
y0 = 1.16866E+000

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 1.169E+000 3.000E+000 1.067E-041
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DATA SET:
hodus4s.dat
07123193

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:

Bouwer -Rice

04533 ftimin
169 1

y0

ESTIMATED PARAMETERS:
K 0.
1.

0.6

1.2 1.8 2.4 3.

Time (min)

TEST DATA:

HO = 3.3 1t

rc = 0.083 ft
= 0.42 1t

L=35.71t

b= 13 ft

H o= 14.05 ft

rw
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AQTESOLY RESULTS
Version 1.10

07/23/93 12:29:48

TEST DESCRIPTION

Data set........... hodus6s.dat
Data set title..... HODUS6S

Knowns and Constants:

No. of data points......ccceeeeeeens 53

Radius of well casing............... 0.083

Radius of well.....c.cooeeveennann 0.42

Aquifer saturated thickness......... 36

Well screen length.................. 57

Static height of water in well...... 37.31
Log(Re/RW).....covvreeeerreernnnnas 2.843

A, B, Cureereeeeeens 0.000, 0.000, 1.446

ANALYTICAL METHOD

eouwer -Rice (Uncenfined Acuifer Slug Tast)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES
Estimate Std. Error
K = 1.0188E-001 +/- 1.2365E-002
y0 = 2.5321E+000 +/- 1.9691E-001
ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 14
Number of estimated parameters.... 2
Degrees of freedom................ 12
Residual mean.....cccoceveennnn, 0.04055
Residual standard deviation....... 0.1558
Residual variance................. 0.02429

Model Residuals:

Time " Observed Calculated Residual Weight



0.0033 1.91 2.0821 -0.17215 1

0.0066 1.75 1.7121 0.037861 1
0.0099 1.6 1.4079 0.19212 1
0.0133 1.3 1.1509 0.14915 1
0.0166 1.03 0.94634 0.083661 1
0.02 0.75 0.77357 -0.02357 I
0.0233 0.52 0.6361 -0.1161 1
0.0266 0.26 0.52306 -0.26306 1
0.1 0.21 0.0067385 0.20326 1
0.1166 0.23 0.0025184 0.22748 1
0.1333 0.1 0.00093565 0.099064 1
0.2166 0.06 6.702E-006 0.059993 1
0.2333 0.06 2.49E-006 0.059998 1
0.25 0.03  9.2508E-007 0.029999 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.0188E-001
y0 = 2.5321E+000

< <LLLLLLLLLLLLLLLLLLCLLLLLLLLKLCLLLLLLKLKLKLKKLKDODDDDDDDDD D303 5 3323035000 3>05>>

TYPE CURVE DATA

K =1.01876E-001
y0 = 2.53212E+000

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 2.532E+000 3.000E+000 1.432E-077



HODUS6S
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DATA SET:
hodusbs.dat
07123193

AQUIFER TYPE-
Unconfined
SOLUTION METHOD:

Bouwer -Rice

ESTIMATED PARAMETERS:

K = 0.1019 ft/imn
y0 = 2.532 ft

TEST DATA:

HO = 1.8% {1t
re = 0.083 11
= 0.42 ft
5.7 11
36. 1
37.31 ft

rw
L
b
H
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AQTESOLY RESULTS
Version 1.10

07/23/93 09:17:40

TEST DESCRIPTION

Data set........... hodusé6d.dat
Data set title..... HODUS6D

Knowns and Constants:

No. of data points....ccceeunnnnnn. 60

Radius of well casing............... 0.083

Radius of well.......cccovveunueenn. 0.33

Aquifer saturated thickness......... 9.17

Well screen length.................. 5.7

Static height of water in well...... 45.64
Log(Re/RW)..coovvieuneieeceernans 3.181

A, B, Curerierercceiiens 0.000, 0.000, 1.575

ANALYTICAL METHOD

Rouwar--Rice {Unconfined Acuife- Steg Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES
Estimate Std. Error
K = 1.5072E-003 +/- 1.1139E-004
y0 = 2.0692E+001 +/- 8.8470E-001
ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 28
Number of estimated parameters.... 2
Degrees of freedom................ 26
Residual mean..................... -0.235
Residual standard deviation....... 1.786
Residual variance................. 3.189

Model Residuals;

Time Observed Calculated Residual Weight



0.0033 18.83 20.639 -1.8089 1
0.0133 18.4 20.478 -2.0777 1
0.0166 18.16 20.425 -2.2648 1
0.15 17.94 18.397 -0.45663 1

0.5 17.91 13.982 3.9279 1
0.5833 16.63 13.098 3.5319 I
0.6667 15.24 12.269 2.9709 1
0.75 13.85 11.493 2.3565 1
0.8333 12.51 10.767 1.7431 1
0.9167 11.42 10.085 1.3346 1
1 10.37 9.4479 0.92215 1
1.0833 9.15 8.8506 0.29943 1
1.1667 8.3 8.2904 0.0095951 1
1.25 7.46 7.7663 -0.3063 1
1.3333 6.51 7.2753 -0.76532 1
1.4166 5.98 6.8154 -0.83539 1

1.5 5.41 6.384 -0.97403 1
1.5833 4.79 5.9804 -1.1904 1
1.6667 4.26 5.6019 -1.3419 !
1.75 3.86 5.2478 -1.3878 1
1.8333 3.45 4916 -1.466 1
1.9167 2.95 4.6049 -1.6549 1 L

2 2.69 4.3138 -1.6238 1

2.5 1.18 2.9149 -1.7349 1

3 0.61 1.9696 -1.35%96 |

3.5 0.26 1.3309 -1.0709 1

4 0.09 0.8993 -0.8093 1

4.5 0.06 0.60767 -0.54767 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.5072E-003 ~
y0 = 2.0692E+001

€LLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLLLLKLLKKLKKKODIDDDODDDDDIDDIDDIDDODD D223 02D000>>>>

TYPE CURVE DATA

K = 2.14444E-003
y0 = 2.2]1310E+001

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 2.213E+001 2.600E+001 5.621E-012
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DATA SET:
hodus6d.dat
07123193

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:

Bouwer-Rice

ESTIMATED PARAMETERS:

K =0.002144 ft!min
y0 = 22.13 ft

TEST DATA:

HO = 19.14 ft
rc = 0.083 1
rw = 0.33 11

5.7 11

g 17 ft

- 45 B4 1

o
[T
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AQTESOLY RESULTS
Version 1.10

07/21/93 09:53:58

TEST DESCRIPTION

Data set........... a:hodw3sb.dat
Data set title..... HODW3SB

Knowns and Constants:

No. of data points..........ce.c.... 20

Radius of well casing............... 0.083

Radius of well........ccceueenn... 0.33

Aquifer saturated thickness......... 27.85

Well screen length.................. 4.3

Static height of water in well...... 27.85
Log(Re/RW)..cccvevririiviernnrnnnnns 2.799

A, B, Crirrreeeeeeeeeeee 0.000, 0.000, 1.424

ANALYTICAL METHOD

Bouwveer Rice (Unconfined Aquifvr Trog Test)

STATISTICAL MATCH PARAMETER ESTIMATES
Estimate Std. Error
K = 1.4052E-001 +/- 9.7995E-003
y0 = 7.5571E+000 +/- 3.7373E-001
ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 17
Number of estimated parameters.... 2
Degrees of freedom................ IS
Residual mean..................... 0.01731
Residual standard deviation....... 0.304
Residual variance................. 0.09241

Model Residuals:

Time Observed Calculated Residual Weight



0.0033 5.61 6.1451 -0.53506 !

0.0066 5.2 4.9968 0.20316 1
0.0099 4.45 4.0632 0.38684 1
0.0133 3.69 3.2833 0.40669 1
0.0166 2.96 2.6698 0.29019 1
0.02 2.22 2.1574 0.062616 1
0.0233 1.62 1.7543 -0.13427
0.0266 1.15 1.4265 -0.27648
0.03 0.78 1.1527 -0.37269 1
0.0333 0.41 0.93731 -0.52731 1
0.1 0.31 0.014329 0.29567 |
0.1166 0.2 0.0050621 0.19494 1
0.1833 0.07 7.7386E-005 0.069923 1
0.2 0.07 2.7168E-005 0.069973 1
0.2166 0.06 9.5981E-006 0.05999 1
0.2333 0.06 3.3697E-006 0.059997 1
0.25 0.04 1.183E-006 0.039999 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.4052E-001
y0 = 7.5571E+000

<L<LLLLLLLLLLLLLKL LKL L LKL LKL LKL LLL LKL LKLKLKLKLKLKLKLKLKIDDDDDDD5DD 05250002 D 00203325 DDD5>O5>>

TYPE CURVE DATA

K = 1.40521E-001
y0 = 7.55713E+000

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 7.557E+000 1.600E+000 2.109E-043



HODW3SB

Displacement (ft)

0.01

1 llllHIllllllllLLLLHlllll‘ll![lllLlIllHlllll

0.

0.32

0.64 0.96 1.28
Time (min)

1.6

DATA SET:
a:hodwlsb .dat
07121193

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:

Bouwer -Rice

ESTIMATED PARAMETERS:

K = 0.1405 ft/min
y0 = 2.557 1t

'H

TEST DATA:

6.02 ft
0.083 f1
0.33 11
4.3 1t
27.85 ft
27 7% 1

HO
re
rw
L
b
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AQTESOLY RESULTS
Version 1.10

07/23/93 08:56:05

TEST DESCRIPTION

Data set........... hodw3d.dat
Data set title..... HODW3D

Knowns and Constants:

No. of data points........c.ceeue.... 68

Radius of well casing............... 0.083

Radius of well........ccceuuenneens 0.33

Aquifer saturated thickness......... 45

Well screen length.................. 4.3

Static height of water in well...... 43.53

Log(Re/RW)...cceevvvevreeeerrnennnn 2.442

A, B, Coreene 1.973, 0.286, 0.000

ANALYTICAL METHOD

Povoree-Tica (Urnnonfined Acquifer Slug T=st)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 7.3898E-004 +/- 4.0658E-006
y0 = 8.7817E+000 +/- 1.4418E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 61
Number of estimated parameters.... 2
Degrees of freedom................ 59
Residual mean..................... -0.008165
Residual standard deviation....... 0.06369
Residual variance................. 0.004056

Model Residuals:

Time Observed Calculated Residual Weight



8.7156
8.7047
8.6939

8.6827
8.6719

8.6173
8.5635
8.5096

8.4561
8.4032
8.3504

8.2979

8.246
8.1941

8.1426
8.0917
8.0408

7.9902
7.9403
7.8903

7.8407
1.7917
7.7427
7.5025

7.2701

7.0449
6.8264

6.6149

€.4!

6.2112

6.0188

5.8323
5.6514

5.4763

5.3067
5.1423

49828

4.3284
4.6787

4.5337
4.3933

4.257
4.1251
3.4151
2.8273
2.3406

1.9377

1.6042

1.3281

1.0995

0.91024
0.75357
0.62386
0.51648
0.42758
0.35398
0.29305
0.24261
0.20085

0.19444
0.1453
0.15614
0.0773
0.068118
-0.017343
-0.033471
-0.049614
-0.036096
-0.043231
-0.050382
-0.047865
-0.05599
-0.05413
-0.0025958
-0.081691
-0.1208
-0.040232
-0.05028
-0.050342
-0.060719
-0.041702
-0.032698
-0.05255
-0.050125
-0.0449
0.0036055
0.0050838
c.01201!
0.038824
0.051243
0.017701
0.008596
0.023674
0.043328
0.017726
0.047219
0.011583
0.051342
0.056284
0.036736
0.082998
0.084878
0.034913
-0.027266
0.0093758

10.0022548

-0.094212
0.011913
-0.059491
-0.020241
-0.043566
-0.063859
-0.046478
-0.11758
-0.063982
-0.033053
-0.022611
-0.060852

[u— —
bt bt pmemt T s bt e e [ )



12 0.01 0.094345 -0.084349
14 0.01 0.04432 -0.03432 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 7.3898E-004
= 8.7817E+000

y0
€ €€ €L LLLLLLLLLLLLLLLLCLLLLLLLLLLLLLLLKLKLLKKDO D DD 02>20D0>D>0>>>>

TYPE CURVE DATA

7.38976E-004

.78167E+000
Drawdown

Time Drawdown Time

N
Drawdown
2.158E-003

oo

0.000E+000 8.782E+000 2.200E+001

TYPE CURVE DATA

K = 7.38976E-004

y0 = 8.78167E+000
Drawdown

Time Drawdown Time Drawdown Time

0.000E+000 8.782E+000 2.200E+001 2.158E-003

- TYPE CURVE DATA

7.38976E-004
Drawdown

8.78167E+000
Time Drawdown Time

Drawdown
2.158E-003

K
y0

Time
0.000E+000 8.782E+000 2.200E+001



HODW3D

Nisplacement (ft)

0.01

1[|I!llllllIlllllllllllklllLLllllll! IENRNEEY

0.

4.4 8.8 13.2 17.6
Time (min)

R2.

DATA SET:
hodw3d.dat
07123193

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:

Bouwer -Rice

ESTIMATED PARAMETERS:
K =0.000739 ftimin

y0 = 8.782 ft
TEST DATA:
HB = 12.99 f1
rc¢ = 0.083 !
rw = 0.33 1t
L =43 f1

b = 45, f1

H - 4 <2 e
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AQTESOLY RESULTS
Version 1.10

07/20/93 14:33:22

TEST DESCRIPTION

Data set........... HODWA4S.DAT
Data set title..... HODWA4S

Knowns and Constants:

No. of data points.................. 12

Radius of well casing............... 0.037

Radius of well.........cccceueee.. 0.33

Aquifer saturated thickness......... 9.36

Well screen length.................. 9.25

Static height of water in well...... 9.36
Log(Re/RW)....ccovvrrreeneeeecanne 2.52

A, B, Currrvrtirrierieeecenene 0.000, 0.000, 1.907

Bovwer-~-Rice MInconfined Aquifer Stiug 700

RESULTS FROM STATISTICAL CURYE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES
Estimate Std. Error
K = 1.8523E-002 +/- 1.6301E-003
y0 = 7.9727E+000 +/- 7.6883E-001
ANALYSIS OF MODEL RESIDUALS

residual = calculated - gbserved
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 11
Number of estimated parameters.... 2
Degrees of freedom................ 9
Residual mean..................... -0.01285
Residual standard deviation....... 0.2414
Residual variance................. 0.05828

Model Residuals:

Time Observed Calculated Residual - Weight



Vau i

0.0066 3.81 4.1386 -0.32863 1
0.0099 3.58 29818 0.59818 1
0.0133 2.16 2.1271 0.032879 1
0.0166 1.4 1.5326 -0.13256 I
0.02 0.93 1.0933 -0.16327 1
0.0233 0.68 0.78768 -0.10768 1
0.0266 0.53 0.56751 -0.037514 1
0.03 0.39 0.40484 -0.014844 1
0.0333 0.29 0.29168 -0.0016836 1
0.05 0.07 0.055515 0.014485 1
0.0666 0.01 0.010671  -0.00067128 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.8523E-002
y0 = 7.9727E+000

< L<€€LLLECCLLLLLLLLLLLLLLLLLL LKL LLLLLLKLLKLLEDIDDODDDDDDDDDDDDD D020 335D03555>5>>

TYPE CURVE DATA

K = 1.85233E-002
y0 = 7.97274E+000

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 7.973E+000 1.000E+000 5.723E-043



HODW4S

Displacement (rt)

10.

0.1

0.0t

0
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lllll_ll 11 1t

lllllLl 1

1

0.

0.2

0.4 0.6 0.8 1.
Time (min)

DATA SET:
HODWA4S . DAT
07/20192

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:

Bouwer -Rice

ESTIMATED PARAMETERS:

K = 0.01852 (timin
y0 = 7.973 f1

TEST DATA-

HO = 4.27 ft
re = 0.037 1
rw = 0.33 1t
L =9.25 11
b= .36 ft
H oz g 38 ft
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AQTESOLY RESULTS
Version 1.10

07/21/93 10:12:13

TEST DESCRIPTION

Data set........... achodw5s.dat

Data set title..... HODWS5S

Knowns and Constants:
No. of data points.........ceerene. 37
Radius of well casing............... 0.037
Radius of well......ccceceenveeeen 0.33
Aquifer saturated thickness......... 6.53
Well screen length.................. 9.12
Static height of water in well...... 6.53
Log(Re/RW).....ccoveeerrriecerennn. 2.288
A, B, Coreeeee 0.000, 0.000, 1.895

ANALYTICAL METHOD

Bouwzr-T0 s (Un-onfined Agquilzr Slug Tast}

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 5.6307E-003 +/- 2.2088E-004
y0 = 1.5763E+000 +/- 3.4140E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 34
Number of estimated parameters.... 2
Degrees of freedom................ 32
Residual mean..........ceeeeeeenn. 0.01546
Residual standard deviation....... 0.04
Residual variance................. 0.0016

Model Residuals:

Time Observed Calculated  Residual Weight



-

- - ——— - - - - - e E - ————-—-- - ————— = — -

0.0033 1.42 1.4146 0.0053646 1

0.0066 1.26 1.2696 -0.0095595 1
0.009% 1.28 1.1394 0.14064 1
0.0133 0.91 1.0192 -0.10917 1
0.0166 0.85 0.91465 -0.064649 1
0.02 0.82 0.81816 0.0018383 1
0.0233 0.72 0.73426 -0.014256 1
0.0266 0.66 0.65896 0.0010444 1
0.03 0.62 0.58944 0.030558 1
0.0333 0.53 0.52899 0.0010078 1
0.05 0.3 0.30595 -0.0059453 1
0.0666 0.18 0.17753 0.0024738 l
0.0833 0.12 0.10267 0.017327 1
0.1 0.09 0.059382 0.030618 1
0.1166 0.06 0.034456 0.025544 1
0.1333 0.05 0.019928 0.030072 1
0.15 0.04 0.011525 0.028475 1
0.1666 0.03 0.0066877 0.023312 1
0.1833 0.03 0.0038679 0.026132 1
0.2 0.03 0.002237 0.027763 1
0.2166 0.03 0.001298 0.028702 1
0.2333 0.03 0.00075072 0.029249 1
0.25 0.03 0.00043419 0.029566 ' 1
0.2666 0.03 0.00025194 0.029748 1
0.2833 0.03 0.00014571 0.029854 1
0.3 0.03  8.4272E-005 0.029916 1
0.3166 0.02  4.8899E-005 0.019951 1
0.3333 0.02 2.8281E-005 0.019972
0.41¢7 002 1.8381C-03% <.015998 1
0.5 0.02 1.196E-007 0.02 |
0.5833 0.02 7.79E-009 0.02 1
0.6667 0.02 5.0575E-010 0.02 1
0.75 0.02  3.2942E-011 0.02 1
0.8333 0.02 2.1457E-012 0.02 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 5.6307E-003
y0 = 1.5763E+000

€LLLLLLLLLLLLLCLL LKL L LLLLLKLLLL LKL LLLLKLKKDODDDDDDDDD5D0DDDD0DD 2D DDDD>DD O350 D 250555

TYPE CURVE DATA

K = 5.63067E-003
y0 = 1.57629E+000

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 1.576E+000 2.000E+000 5.223E-029
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APPENDIX L

DAILY PUMPING RATES, VILLAGE OF ANTIOCH WELLS VW3 AND VW4
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FROM NORA AIR RESOURCES LAB TO 917BEESIS1E3S P.G2
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AUG-10-1994 ©3:58 FROM NOARR AIR RESOURCES LAB TO 317866915133 P.e3
METEOROLOGICAL DATA FOR 1993
- CHICAGQ, OHARE INTERNATIONAL AIRPORT, [LUNOIS

LATITEOE: 92°906' N LONGITUDE: B7°83'y TUEVATION: FT. GRND 858 8430 697 TIMI ZONT: CENTRAL  WBAN: S48¢¢

] | T t A -~ b ! [oda) .
LoAN FEB I MAR ! £ER | MAY TJUNEIJULY| AUS | SEP1OCT i MOV CEC| YEAR
TEMPERATURE °F : : '
Averasges !
“Daily Manimum 35.4] 31.6| 41.4| ser| 71.5] 75.71 3.5 2.5, s7.8! 6C.3| 43| 35.9 572 ;
-Jai ly Mininue 19.0| 6.9 28,9 35.9| 47.8| 56.0: s3.1| s C: 50.6| 38.6) 32.5| 235 395 ;
LOCATIC -Hanthiy 26.2| 2004 3ai20 B0t 8577 fel4i 7331 7334 5572 35| 7| 28 8.4 ]
“Manthly Sewpt. 21.0| 82| 27.8; 350! 3761 585| 658 65.1} 32.3] 36,81 31.3,; 237 83 i
Extranes | 1 -
~Highest a2 sz| ey 75| 87 9 1 94| 80| 8 63! o 94 t
-Date 3 2 30 24 10 17 18 27 12 7 i3 g AU 27 L
~Lowest 5 -5 ; 21 3% 37 o €2: 3 5 % 3! -
-Cate 13 24 1¢ 4 19 1 33 3 32 31 7 2 FEB 24
DEGREE DAYS BASE 65 °F: . _ !
Heoting 11% | 1123{ cs8| 335| 1e4 65 ' 3] i85 479 78| 1284 8663
Coaling ) 5 ¢ 6] 20| 18§ 294! 26 1e 5 0 o 733
¢ X OF POSSIBLE SUNSHINE 7| e 25| &) s8f sa| 720 es| s2f 73| s 3o 54
N VERSE T, AYG. SKY COVER [tenths) ) o ' |
th Streel Sunrise =~ Surse: 7.5 7.4 7.7 7.5 7.1 e.7 7.4 5.2 72 S 7.9 §.2 7.2
university MUHBEFIIGBPBATE'H;CMMQ 7.3 7 76 7.2 6.7 .7 6.9 5.5 5.8 4.8 7.3 7.% 6.9
ST30 S Wox Sunrise tc Surset 3 '
AIRPCRT (M ~Claar [ 4 9 4 2 5 2 3 3 14 3 i S2
m&@ Zartly Cloudy 5 7 8 A I 4 gl 5 196
E . 5% ~Ciecudy 20 17 28 1¢ 15 13 18 11 17 i3 W9 2] 207
) -
Precigitation .
Terw 01 ireh 13 8 17 12 10 14 8 9 1 € 1 14 3
M . rches or more 2 ¢ ; 35 %)
Sncw, ice pellets hail l
0 incnes or more S a 3 1 0 0 s} 0 o] [ 0 0 1% (
Thusderstormss 0 0 0 4 2 13 3 6 1 ] 0 0 2 i
Heavy Feg, vistoility ! :
174 mile or leas 1 ol sl 1 0 o 2 5 1 ¢ 5 ¥ (
Tempersture F :
~Haxloum _ :
307 and above ) 0 ¢ g 9 ! 5 5 o ) 3t 11
AIRPIRT (O H32° arnd belcwm 15 1% 6 91 0! 0 0 ] 0 c : 10 19 :
. “Hinjin . H
B 3297 snd belon 51 27| 2 3 9 9 0 9 : g 7t oz 132 !
02 ord telon 0 4 < 9 | 0 0 0 0 c 0 ¢l e ¢ ;
AVG. STATION PRESS. (mo} | 997.3 | 9%6.4 | 993.9|982.2990.5990.9 | 390.9|9%2.6 |992.2 [ 992.4 | 993.5 [ 932.¢ 992.7
RELATIVE KUMIDITY () | g 4
Howr 00 82 93 84 80 77 3% & 88 88 8 8c 7 82 I
Hour €6 (1. 01 Time! 83 as 87 82 8¢ 39 S 52 93 g4 38z 8 85 4
Hards Hour 12 ‘BPC8 lime! 71 65 ! 3 54 85 €3 62 64 6 5 8 ; 8 b
c;,,-,{?’;.‘.’,a. Hour 18 77 BB se 8¢ 38 0 35 33 Fo ot &9 4 i
PRECIPITATION linches): : g, '
i {
hater Zouivatent | .
e R B R R AR IR IR L IR AR I IR I R R R R
~Grestest (23 hesl | 1.2 . . . af 1.9 2.8 . 1.69] 2.9 83| glare ) B
Qodare o -Date 3% | 20221 | 3093t {14215 ] 20721 {18919 TTie . i3] 13ival 26 ) 28%2% | 17ii8. vl ie :
Srow, fce pellets hail t
-iotal 15,20 8.0l 1381 71 co! c.9| e.of 0.0 .0 9.2 -z aQ." 2
-Greatest 128 hrg) | E.51 46 E40 3 co| ¢c2| 6of ¢c| o0 * 61| 0.7 6.5 i
J—— “Date 913 | 2¢-21 | 21-32 3! 3| zac2t | s 9Ti0 :
Price and - X 7 2
HINOé : } i i
. . esyltant ! i
Natiorl CH -é.‘rc:t:anh;! 3] Bl P | @i ope| mr)omsl 2 szl oass) oo o % 254 ;
Feceral -Sceed lag . 3.4 3.3 2, 1. 7 . . . . 3.7 ] 1.7
373&7]! ?ve:lge &ced’!np‘-! 12.2 1.8 14.2 12.3 10.5 1C.¢ 9.9 3.3 19.0 1.8 12.C 10.E i 1 ¢ i
Asheville asies? s. Min : .
-Qirectior ('] 26 ce cs c3 03 1g 19 17 18 ) 22 5. 17 :
OFFICIAL -Sosed inghl kb 2 3 ) 8 36 30 32 23 29 2 24 32 !
PENALTY . ~Date n 1 3t | 12 g 3 9 P 28 i3 2% AG S f
3 [ X LACIVE -3 3 : ¥
FORWARI “Birection i1t 4 N s sw| Ml s s Wl S sHl sxl oW s
-Spaed (nphl 10 37 AL 40 53 29 ac 3 3 il 3 35
-Jate 3 1 1% 2 12 E] 3 23 13 28 30 2%, LN @ 5
i) Ses Feference Noies cn Fage 63 2
Page }
i
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s T
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AUG-10-1994 ©@2:5@ FROM NOARA AIR RESOURCES LAB 70 S17886915133 P.g<

NORMALS, MEANS, AND EXTREMES

CEICAGO, OHARE INTERNATICNAL AIRPORT, ILLINOIS
LATITURE: 42°0¢'N LoncnuDE 87"53 W ELEYATICN: FT. GAND 658 EAAC 37 Tirg IONE: CENTRAL uam <434z

c - . , o b a=pni
e JANTFES [MAR [ 492 [ MAY [JUNELJUL Y AUG [ SEP | OCT I NOV 1 DEC | YEAS
i ]
TENPERATURE °F: | :

Norasls - - =
-faily Maxiaum 29.2 33.9) ¢4.31 88,31 72,0 79.3; £3.3} £2.1: 7.2 B4V £8.2) 350 53.7
~Jaily Yinlaua 13,6} 18,11 27.6| 38.8) 48.1| 57.7¢ bz.7! 81.7] 32.¢| 42,5 31.4| 20.3 337
=Momthly 1.4 26.0| 36.0| £B8.8f 85.1| e8.6] 73.3] 71.9] 54.7| 53.5 39.8| 27.7! 43.2

Extranes !

-Record Highest 35 83 4% 8 9 3 194 102 108 9 N 3 71 134
~Year 198¢ 1976 1586 | 193¢ %977 1986 1583 1591 1565 1653 ¢ 1§73 1262, _UN 1333
-Recerd Lowest 3% =27 =17 -8 7 ! 3% 40 41 28 17 * -5 =27
~Yeoar 198 | 19571 1332 1932 “Ge6 | 1972 365 ) 1663 ] 1574 1981 19761 1S€3: AN 1385
NORNAL DEGREE DAYS: - ) |
Heating (base 65° 1352 | 1C92 839 4£'bl rpdl 3¢ 0 9 73 368 786 | 1158 ! (]
Cooling (bise es“n ¢ 0 0 o 41 145 | 252 223 &b 12 0 729
% OF POSSISLE SUNSHINE 13 L1 47 50 | 30 37 67 5% | 63 53 | S5 K] 44 £4
NEAN SKY COVER Iterths)
Sunrise - Sunse: %) 6 ¢ 6.9 7.2 6.8 6.2 5.9 5.7 5.7 £.2 6.0 7.3 1.2 5.8
NEAN NUMBER OF DAYS:

Sunrise tc Sunset _
~Clear 33 7.0 5.8 4.3 5.7 7.2 7.2 8.2 8.9 g.5 e.7 5.3 5. 61.8
~Partly Clouey 351 8.2 6£.% 3.3 7.5 $.91 1951 1231 1.5 <.7 8.8 5.4 5.2 ‘Cs.0
-Claudy 350 17,8 15.¢ 1707 6.3 13.9] 11.2] 135 0.7 i1 12.5( 18.3] tas 17E.4

Precipitation

.01 inches or more 35| 1.8 9.4 125 12.8| 10.8 2.8 9.9 9.3 S5 9.¢1 1c.8f 1.3 126.3

Srow,lze paliets, bail

1.0 inches or more 35 3.3 2.€ 2.1 0.2 0.0 g.0 0.¢ 0.0 ¢.C 6.1 C.b 24, 1.8

Thunderatorns 35 0.3 c.4 1 5.0 4.¢ 6.4 .0 5.8 4.5 1.3 1.3 ¢ S' 3.3

Heavy Fog Yisibiitty R i

174 nile or lgss 35 1.5 1.8 2.2 c.9 1.2 Q.8 0.5 7 0.5 c.9 1.3 1.9} 13.9

Tenperature °F |
'anémn

and abeve 33 ¢€.0 0 0.C 0.3 0.7 3.7 6.% 4.4 1.7 . 9.9 3.0 172
’2° anc Selcw 35) 7.7 12.7| 4z! 9.+ 00{ 60| 06| o.c{ o0.0f <C.0f 2.0} 115 i8.3
-H-n nun !
A and Helow 39) 28.7] 5.3 &1.3 7.7 0.9 0.0 0.0 e.¢ 0.2 $.21 187 2.5 122.4
0° snd b.lo- 35! 6.5 3.0 0.3 2.2 2.9 0.0 0.0 0.6 0.0 c.0 ¢.C 2.5 12.4
AVG. STATION PRESS.(ab) | 21] 793.5[593.9]391.2[990.4[99C.4}990.3}9%1.b{992.8293,3, 393.4952.5993.3 332.¢
RELATIVE HUMIDITY 1%) _

Haur €8 35 76 6 7% 72 74 75 78 et 81 77 77 78 77

Hour Ot w i Tinel 35 77 78 73 77 77 78 52 Sb 85 8¢ 31 82 £0

Hour 12 '-OC2T TiRel 3¢ 67 85 61 35 54 55 57 571 3 56 4, 73 5C

Rour 18 3¢ 72 b 85 58 54 3 8 82 83 Bé AR 72 e

PRECIPITATION linches): :

hater €cuivatent i
-Normal 1,601 .37 2.39] 385, 3.15| 4,08 3.53; 3.53| 3.35; 2.29 2.06 2.13 3234
~Haximum Monthiy 3| 4111 3.ée| 5.9t T30 7.'4) 9.96 | £.33] 17,1011 44t 7.3b! 8.22| B.S5 ‘712
~Year 1965 | 19851 :97% 233 i 1973 1993 198 1987 1959 199 1985 { 182 ! AUC 1€87
~Miniaum Monthiy 32| 10| €32 0.€34 2.97! 0.27| 0.3} 1.° €3] 0021 935 0.565: 023! )22
~Year 1981 | 1969 331 3711 1992 | 1991 | 1977 1939} 1979 93¢ | 16761 1¢62 ! SIF 1573
-Maximum imn g4 hes | 55 2.00( 1.907 2.39! 2.78. 2.457 2,061 2.90| .35 2.00] 4.62 2.99{ 4.53: 9.3
-Year 1280 1965 | 1365 1363 138 1967 1993 1937 1978 1963 ©920 . 1382 | ave 1987

f t

Snow,lze pellazs,nait ! !
-¥aximun Montnly 35) 342 21 .8 2.7 1o b T T T. 6.6, 10.4 383 35.3
“Yaar 19791 19¢7 | 1965 1375 13bo| 1393 1922} 1539 1% 1967 159591 1673 DLl 972
-Meximua in ¢4 hrs | 3S; 18,1 9.7{ 10.61 10.% 15 7 i i 5.5 5.8( 1.0 8.1
-Year 1967 | 1950 | 1370 1275} 135 | 1992 | 1992 1939 1 197 137 1975 TSET ¢ OJAN 1967

NIND: i !

Hean Speed Imph] 3] 11.7] 0.5 ) 1201 12.C] 125 9.3 8.3 8.2 8.9 10.¢| 1.1 ] 1.0, 10.4

Prevailing Cirection | |

'

Fastest Ces. 1 fin, | |
-Directica [11] B3| 28 23 o 2¢ 34 24 % 2] 23 26 a3 25 23
-Speed [MPH! 35 47 45 34 €¢ 52 49 €3 a5 58 48 51 25 53
-Year 1971 ) 1967 1984 | 1563 . 1682! 13701 1980 1560 155¢ | 1971 | 1958} 1970 | SLF 1852

Peah Gust !
-Direzzion I11) 9 H N W S $ S W ] N Sk Sw SH Sw
-Soeed Imchl 3 58 54 £4 €9 33 83 54 6¢ 58 49 31 53 84
-Daze 1689 | 1930 1563 | 982 1988 33C| 198z 1993 1 1939 [ 199C | 1991 | 1997 | MAR 1531

(1) See Fefererce Noless cn Page 5B.
age

e e i PAPTY Y S g g & e S g aa e A € e 7 oy e

T 0 A T R < gt 9 L P NS A

[ O St

e AS I e G s aa e e v ST Siqs me e

e - a4 —— g

ba mamr Srearn e e g T ——Ep e,

= 1R sy St g g 20 e



=3

P

——

]

69151

S17E8

T0

FROM NOAR AIR RESOURCES LAB

151

-10-1924 @9

AUG

©eememTAL

CHICACO, OHARE INTERNATIONAL AIRPORT, ILLINOIS

PRECIPITATION (inches)

R

LAl v

PR T T O o

e = T ke W gt o st g e Ve s 4T T e Jl\.\.trl\!.o e ot < (e e o N, i Tt vty v € L bl 1 e il e

)

CHICACO. OHARE INTERNATIONAL AIRPORT, ILLINOIS

tes cn

Pag'e 4A

Sc¢e Recersnca N

TEMPERATURE (deg. F)

-

]

-t

L
g TOONO ~ONSO NNV OYD ONCMIN OKNOINGD INNOD
SPOONK YNINT - 1AM D OM OOSOM I - OO0
ZEooin: YyORNe BeEwNN REETT T0-: @ CONOY
a NMITMO MYy T MICOINMC) MM T YOIV C (NS OMY
OEN@Rcs @A - N0 OONOE NOO~O 0T ~ 0O
o OM@DU s = MON cODES INSONE PTORT 90w O
O NN O (VMO N DN NN O - N
. —
S [BRVrO ~ONNO ~ONNT OOWVINIS YNNI YO~y
P NI e ~NMOIN FINDON O~ D DNTHY — DY LN
ZrTOM cN-Me NNONN NeND D ND - D VDA —
= OB T VOQNNGY BO =MD $0OD« WONTW COouroe
O CINEFDO NNINC® WPYT MO TOWWT =00 e MNe—

o O~ CNM e DIMONN o (N~ - M eI} = =Y
o OMINMOD ~ 0T FOTND NN~ TN —M -~
Ec,OSAB OVNMrO YOIOD ODNrY DMK CQINMT
nvoNe MDD ~O-Vw OINMEN MeEROM MenYY
G MNOOON ~ Ot OO M TOMD OOWNQOE ~IN~ OV
5 P ODM IR TD OMNOD® NNDECO ~ Qe N DN~
LlmO-NIN O MO0 NR—I- NOWUON (O -0 NN oIn

-

Plmoornm morrt DETD - COOD FNOT T TINNY @
L?D]SO FOWMPRN VT e D —~NWNMIN -~ OO~ 0
DroNCN MTOTI NN T MMM OMTaTN DN ™
M
Wy wyein 0o oveir- CREMN0 ONDD - NN —OWVN.0 D
Zmero- rrr0n0 GOP-M VTN ONT—0 OINTMH  ~
U232<l.~ P NMON TNNING I s-T N M (N~ (NN OO ()
3
3 RO BUANE CNODO DONDD O =@ NOOM
b VI~ DO ~e (NP OCOOD® INNUOMN IR r~Ne INONOD N
3 INONY =V NN NMIT DN NOIINND SOOI — QN0 m

.

@ oon- NENEO R ONNT NeTOE —ONID ECOI @
p.¢4293 OCIERD MNODE O — D T DM M0N0
AL PPMDMIN TTOTI THNIIOVM TOOHNN TreNN rrTNT @
L [POTO0 MMUTN ONE I O T OCNND QU IO T
pr FTOOLMP - INTO TOCDe~ NP D—1D O YiNeE DONARN
FIPONNO ~HEM ARM - TC0UM Mg eN —m e
m oo NI OO D~ NTN-O CPJOCT SINPN
ES..?BS O CTORT ONMIO MTNEON NNOODO
WP~~~ 0O-O0~ NNrOO «rNON OO~ UNO~O
z (e~ NN NCIOI - g CTINIOD ~ T OOD DOTCND (VSN ™
= .~ O DO ON NORUWY RO P ~aIMOD OMITMmD
HjovernNe fOOFS MOO- NrONOD ~e=Orr OQecOn
[0 o8 o
L[TDDBRDM POCNA TODRO CO~NM TVIFD PO L

(WO DDDD AN RN INOODOO OODOO ®OCT® 0 C

Wieooorr Coere COREe PROCY MG ROCCE ya

elrrrrr FfrrE s rrr e e mr e rrrre Feeer 0O
[: &
- - — — — —

AVERAG

o IR~ ™M NOOMIN FCDTI Y ODOEOO MODOr - O (STl
2 nh7a~.vae PO OO~ Mo O~ TN O~ 0000 g am
W TU TN SNV NI WY TITTIT YUUINY TINNYY TN M
A D -t —
C73133 OCOMNG = CNIDY ND ~OCOCM QOWINT T BMD® ogw
Wns O~ ®OTMEO O~C TN OOIOY « ~ONIS RRODT oo
D (NAYNTIN IMONGY MM - DPNNM - e IO N ~ NN N
S (TONMO ARKRRE ONYOD B0~ ~ COOCN ILANMN OO
O OoNI~O VO OPRNODO OO P WMe RTNDD  CCOr
N FTTLTMY OOYIMg S UNONY SOVNOY MIMMT 9 O O e) Lid A A4 4
1. —
[N O~ IR Me ADMNT NIV RN O - COMYIN O
QM NS ~e=0 NINDe - OOCEMN SONOIND T=MO0 NMY
QPRI DRDTID INNTON BTN POV Y BRBNT N8 T
QIO®WNSIP NP0 NTHO® O @@ 00N Ora
LI N —ID INOTPM8 O NDD SO~ NT —INDININ NINANO  <f 2™
NP DOD DDDOWD DO.BDD DDUNNO DNBND DDHOW O~
] fo4]
(I} 0N~ T rOOW OMGEY UNNAM ONNCO SCEOOM  BOND
DIFRC VM ONNOIY OLO- N —WN =@ N0 MM~ N ¥
<L DDD B PP NP RO OB PO ~@o O
©
— a
Pl 0 OSINAN BNOINO ORN-I~n MICI O TRINMM NI M
- N TNV T eIy OUaINN NINNTWN O T 0.0 MDY Mmoo m
D R Y i, g A A A N I A oY T R B Y Y A S A S S NN A Y T ~ww 0y
R o
-] --— -—— - Q"&-
WOCNON Mt e NG00 (VOG- MOMTE 00000y MNZ Y
Zhamoo Y nnm- NOOGN TRBNE GOON~ KDeTh  ®oe ot
D@Dt DDBNON DRR DD SHDDDN RODNK B BHDD DO IN U
) I
. e - [
L
> rins @D TENOGO@ OO NT MO0 0N ONINY O WINPT ~NMO e
............... . L e e e
CLINEMOE Ot DNINK© FONTE NOTM.-- LOWNDE COD S
b4 AN U DD INDIN WDDIODIN N IDNLOIN TGO DD WD D NN RIS RS
.
~DINT P OISR MOMON NINONY DONON OO0  DINKY
Q@M Or@u@ NEOINRIS VD= NN QW DN DN OO
TFTON VWNTTT NTINHT < SNT TINWDOWNMY YNy T AV
e OOV COO00 BrOP YDO-I VTN e (ML NN ONO
CLIMDC YN TINYT DYNSE— NN POOOD Je-ON T  DING
T PNPOT 0ONEY GA9T0 00000 NOYYR Nednmn g
@O DD CeNDN THNNED NNONIN CTO0N WMOOT D0
WNIToerm 0Coom®@ ROtNWOY Bede-O MOLON Ne ey wme
L [N NN NNOO - - NANOD MNNON ~O008 o
—-
ZPIORO ~@CON OOCKE BT OND CTOC@ ICB-N T ON
LI rBre - DBOD TROOIN NONND FTNNT NIODD =0
) NV NN (Ve 0 (NN e- == = NIN- O = DNV~ YNNI NN~
¢ 4 o
CNWOND CO—NM IUDND CO-INM Y NORD FO-N® L
fJO DWW BISI~INis N~ PROWW QOOOE RN 0L
Wk ooss cocere POTEE 000U 000000 VVORPT VAEXC
e R T T R o SR -
> vvo
CrEL




'
FYIEE VOV VA P PYPRs D T el e e e L I e S L L e T I R R e e R e e T ST Vp. ¢ dhALBy s

P.&5

S17@85515133

FROM MNOARA RIR RESOURCES LAB TO

S2

S34 @9

-1

AG-16

- - e e N
vs << YPHUSIS O - PDIN NI PDOMDO - ONOWN 554 ﬂt ~N
S I orra wndun NrnaNm JRTOST gowNg 1OV 0 ®
”m Q PONWING GHNECHINT NN @ MONNTNY MONNA (3]
= -
ol " }.- o -
e |WoOon 00000 VOOV COOOO 0OOLO 0o o
......................... -
M W BOUL 0060 GOCOO BOBBO 0B06GA 6O © n .
<
o, - oy -«
g .2 — — 7 =
< 0 O ©,.2, 00 000 0V00o 0000 Voo -
-1 >r BT RE = - . B —_ . . -M =
-t Llo~- O 0 "o ou voo 00000 OOONO Q00 o - “w o
z - Py
g T £ s&y
=
'™ == (o] D=y
€ -0 a(937. -0 Ne NO DIV @ 0 v e~ ~ ", e
P4 (1 o U [t A N R s we o«
m n Mmoo 703C 10 OO 1T00~0N (3] QO -0 - )] ~airx
< - x o
P | Tty »
m .AA MN-APS
IR @ Vs 0O®TI NN VOMON MenEtO MIPO® o mm redyudind
" LlTOMeT ~DOMe QTN ~NTAQF OFTIr (Y N M ~ =
.M ¥ kv - - - e -~ -4
2,
o [
. - 5]
W EOINWE CINRE0 NVOCD M ME v DMMO ~—m e~
Q |@MNNEA N FO0 NVOTD 10D d e ana 0 z
w.m Wl-Trm0r W't M9l 0 INYDe MO DD MO =W w =
U wl- ~n - - — - v 1
T . g o«
(&} a I b
z ~NregIs NODEY NOMNTM ND-OIV O T 2162 [ S o
........................ L C hd
L |-1INO™m OO~ MOr~T QINFIN~ ©Or- no 31—9-3 OO0 - ,e
= |-~ - - M N - - - - e - . o [
0 Q o o
- o —— o = - .J be > e
O 2FITE O ANNU YOUNRO BN CIN WOVYE RO TN 30%: o v °
.............................. -Z
W—OEN0 CNOT® SOV O TN DINODIN INONIN-  © o m - N
o - - - - — Q - o
Y oo Tala
@ LXS SN o —r oM -
>[NNI ONME OVINNN 0-0T0  C~MOT NN~ 6O - Prdvdedegyid-8 J0. a2
e e s BT R s T .® x ptedeinivd woawn oz
o .4CCEC NO O OOV FUNMO - M0 0 ~00 —t. . = LI A @
N '] - (2] O WX Jinrcy — .
[V —r h x [N N WV L STAIN 2 ) k4
< ——— (&) © o rrOXx - (=X " LY
—— P o0 F e D ey en (AT~ — o X s
&) WO VOO0 0O0WVOO O 0O 00 -~ o o« o P o CoSErnuw oy egzor
Lol IR O Rl RS DR T -\ e o — AU KUORO T e
oo YU DO0O0O ODO~O00 O 00 00O O w o o o non e mr mafwo T
o< ot x AN OIC X Ll T DN (YT o, ——
O CHE DO s - f:“ wrn raw X L]
[T R —rx X=X~ XV * QD T WD s
——— wxa ~— l” Mid OV AT [WIWE - 7 N " e X e
oy (WS = w ZzoT “« r TT - ’
o lpee o cocoeco ocoovoe vovoo cocovo voooo Sez T Cwae oV zxG Sln wsrh
N e s [ 20 Q it G IR R WIS —t3X@Drs
uljooo O COOOO VOOOVOOL COONO BOODOO BVOOOO To e L e o xze G
© T . N RN Y S T RS X1 X d— €2 -
wn Zems oox DL e N LWO
— (1] - ZX M Ll xx LTIrDID2—=AOT
—— “Y O - VM—I. — Wi XA — LA SRSl 224 —— s
— - e Cae A pregwt ot -
n [gleeeeo poooo VOBV 0e0oO Kovou  vovo ) ane o<z oI TIEEROMm  SIfReaZas
.......... R - R - T =z (e X~ - 0 — KNI D Qe
e. DPOOOO VOO COOO0O0 VOO0V VCOOVO oo [£% o —o. OCrw W wviaw W= — - <
s — O s s GO D RE D s —E At Fasc
c A O Lkl id LT TRY EI'“ALOA S OaOwn W U.-.vl.ﬂvna-ﬂ-..
O« - s O—Orqwr 20
n —— V‘ L X3 Qx AP OVE - vy IR ra - X
: - — . - o YIRS TRY-Y T o= e X €
|- ooooo 0000V VOVEO VUOOO VUDOO 0oa o . z25wo mw..e... szﬁmmap..nw .n;.ﬂ..u.m.r.w.mu
.................... « v oa s P . Y 1= Xt 1.1].. PRY W RO I
20000 o000 000CVO covao 0000L oo o Swnax Dyra Tret- 0O Lk M G Onxz
”m D O T o —“ox - e MmN A
) V LSRR O [ e ] e e L - A WE
A - Ll od ~son 0 © 4= D [ Sl I
e [c2] [FTRESE. Y —_—o WZn HM WXi-EZ1O O
LNE & 4TS — AL RS — — < T
S | Zwrwe OrNOY INOROT O NMY VDR DT OO m Tiaom w1 “Tai¥a Z3L mannazei5l
= O ROWDWDOW (=11 NSRS QOODOW BRODOD VTP QP (%] o e Mt ORI . aEe—m—o <
O || vy v vt ey Ch e L e L1 MOt W id ra@O 0w COovOUNO»E X
. TNDND CO=NM TINON® OO N TUNWID CO-NM £ SLENG w2 W TR gt wouwoautwd
o | Ln00.00 ORI RRRES ROODD CODHD DO R 6 C m 25TV Udhie 22 0253 va  gwwxgTtscns
V) {WeTCeoe oot CORRe CMORo OGN, OG0 U@ @ SeE@e Wit I OFTux «m ammax & <
D[ rrmr reree Frrr e Fr e re e, mrree 00 - “
wy




AUG-18-1954 ©¢9:53 FROM NOAR AIR RESOURCES LAB TO 917086915133 P.O7
STATION LOCATION
O'HARE mrsﬁh‘iﬁ%ﬁ’h'kﬂ#@é?
? ! ELEVATION ABOVE [g * Tyoe
N GRAND :
B 9 ¥ AR
T ws;aTiua ""S a:g&%
§ g |8 1Al SIT{EBNE L IEPE ¥t
0 Q [} RIC|SIPNGIN R [T
3 L Et AN NI ¥]C QiCrP
BT IENY
' RLINE NORTH S
ot I XoEI | AL, sl RHEHHTHIH § s
okl HUBHH NG
s AN
3 Y| &) % 6|8 ¢
H ; AlE R
[
£l E
H
ClT\.' OFFICE LOCATIONS FROM 1870-1570 ARE AVAILABLE ON THE 1979 AND PREVICUS LCD ANNUALS PUBLISHED FOR CHICAGD, MIDWAY AIRPCRT.
W 1/017:6] 3/31/62 41° 47 |8 36| 5%%(131 7N 7 3 3 3 S:E_caoa ; c.hl{-lﬁﬁ
Jniversi tytA ch?é?glongl tbservations
5730 5 Woodlawn Averue | 4/01/62{ Present|825' NE  (41° 4&7'|B7° 36t 5% é 4 3 Climatological ocoservations.
‘mmr%%mr’mr Fitbscort | 2713728 1/63/3%2 a4 st st0f 56| a3l @ &
B! South
' Avere
i i. * L7V (BT 45 7, 5127 26 i
2‘ h Tx('lmral Buitding|11/C3/32| 1/16/80|5/16 mi. S{41 B7° 45'| eSC7|b20] o5 27 |a2b(a26 & N.A“ 9}‘7230 d:s‘err;a /rzlgg ming
1cerc Ave, g : 2 /1 49;
ee%/é /{é @/ E:} ﬁet
- ? eet to 5/15/ 1
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d- D'“?'Q{ai % f?ei "
b
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JUL-26-1994 ©9:45 FROM NOAA ARIR RESOURCES LAB T0 917085915133 P,

'NORMALS, MEANS, AND EXTREMES

CHICAGO, OHARE INTERNATIONAL AIRPORT. ILLINOIS

LATITUCE: 42°00°N LONGITUDE: €7°53° W ELEVATION: FT. GAND 281 BARD 237 TIMI ZONE: CEINTBAL woaANT $28¢g
o O TN A - veosn
taf JAN | FES [MARTAPR | #AY JJUNE[JULY] AUG | SEP | OCT INGY 201 YIS
! |
TENPERATURE °F: [ : ! '

Normals \ “a o R .‘ . - =
“Jaily Naxinun 29.2 | 33.¢| 44.3| s8.38| 70.0] 73.4} €3.3| 22 5.3 B4l s 2, 22 3.7
“Daiiy Hiniaun 13.5) 8.V} 27.6] 38.8) 48.% S7.7} 827 .71 S3.30 42,90 3.5 :C.3 397
=“Monthiy 27,4} 26.0] 36.0) 48.8] %3.¢ 6a.6 | 73.0| 7.2 &4.7] =3.3: 39.81 7.7 3.2

Extrenes . 5
-Record Highest 33 65 n 88 - 33 108 102 il e 51 ’% 7 04
-Year 1989 | 1976 1986} 980 °S77 1988 ;| 1926 1931 "e2< 1883 1972 1982 | Jun egE
-Record Lowest i3] -27 -17 -8 7 24 3% 30 ! a1 H 17 3 -2t -g
-Year : 1985 1967 1962 | 1382 1958 1972 13¢5 ( 1683 9 1531 1676 1983 [ AN (383

NORMAL DEGREE CAYS: . IR B

Heating ltase 65°F1 1392 ] 3092 899 13 224; 38 ol 3 73 38 b €6 £:S3

t
Cooling lbane £3°F) 0 0 Q o] 41 14¢ 252 e23 EY) 12| 3 0 el
X OF POSSIBLE SUNSHINE 3] 48 48 ! 51 51 37 68 87 53! 58 33| ac l Lo | J
MEAN_SKY COVER [lenths) ' [ | | | ;
unrise = Sunset 33 6.8 6.8 1.2 6.8 6.3 5.9 5.6 37 3.3 6,01 T.20 70 £.3
EAN NUMBER OF DAYS: i | l |

Suncise to Sunaet ' ! i ; .
~Claar 32 7.1 £.C 4.8 6.2 1.2 7.3 8.e ER] s é 3.4 5.3 6.9 §4.3
-Partiy Cloudy 33] 5.3 ‘6.5 8.8 7.7 €8] H1.€1 12.5] 11.3 37 3.0 5.8 5.3 1023
~Cloudy 331 7.6 5.8 177 60| 41 11,2 2.9 1¢.8 181 1.3 120 187 Tie3

Precipitation R

.01 inches or more 33t 10.¢° 9.5 2.4 12.4° 111 9.8 9.8 9.3 3.3 3¢ 15 & "oz 1.1

Snow, Ice pellets hatl ]
inches or more 3 .3 2.5 2.0 0.4 0.0 9.0 2.0 0.3 2.2 c.z:t ¢.7 | z.< N
Thundarstorns 13 c.3 0.4 2.° 4.1 3.0 8.2 8.0 3.3 1.7 1.8 LI L S - 3.3
 Heavy Fog Yisibility ! |
1/4 mile or lgss 33 1.5 1.8 2.1 G.% 1.2 €.6 c.3 3.7 cs 38 1.3 2.e! 9.

Tempersture “F ! !

~Haxirue . !
907 and above 33 0.C 2.0 0.0 0.« C.8 3.8 5.7 4.z, 1.8 0.1 [l o} o7
327 and belaw | 331 18001 02091 sl2f 0| 0] 93] 0l0l 0By 90, Cio| i) 1 e
=Minimum .

32° and below 33} 28.8) ¢5.3] 21.3 7.8 3.8, 0.0 0.0 0.3 3.7 5.1 15.71 25.8 1:2.3

0° and below 33 5.8 21 0.3 2.¢ 0.0I 0.0 n.0 ¢ el 2.0 0.2, 2.8 12.%

AVG. STATION PRESS . tmb) | °9]993.4/993.3[991.1, 39¢.4 (§90.1 930.3|991.72|932.7 1293, 3| 983.6: 932,51 ¢%3.5 3<< 2
RELATIVE HUMIOITY (%) : :

Houe 00 33 75 75 76 72 7 75 73 31 3t 76 77 8 7

Houe Q6 nw ) Tines 23 7? 78 79 77 7 7 82 g3 85 | g2 g1 8C 3G

. Rour 12 '-°¢* "33 5 65 61 53 sS4 S5 ) 57 s7 <6 5] iC oC

Hour 18 33 72 b% 85 57 84 53 £3 [ €3 4! T b &3
PRECIPITATION tinchesl: | ]
Hater Equivalent ! :

~Nermsi 160 1.371 2.59) 3.66! 215 4.08] 3.3, 3.531 3.3} z.23) 2C5| 2.197 3.3

~Haxinmum Nonthly 33| 4.9 3,46 1.5 7.691 7.14 7.24 1 8.33{17.10[ 11.4¢ 7.3 | 8 2z| 8.%5. ‘7.°C

~Year +565 1285 1975 ¢ 1963 1270 1367 ] 1982 1887 &3 1% 1885 1862 1 AUE 7837

Hiniaua Monthiy 33] 0,10 012 €.63 [ 0.97( 1.19[ C€.95] 1 18| & &1 2.02: 26| 5.85' 0 23 ja e

“Year 1981 1969 1281 1971 1388 1991 1677 1363 18737 1954 1678 19h2 | 3g2 t3°9

~Maximaum in 24 hes | 33| 2.00 .90 2.3¢ 2.78 3,45 3.09 2.8¢ Q.33 3fC51 182 2 2% 4 583 2 I3

~Year 1260 1985 1585 1983 1981 1567 1962 19387 1673 1363 990 i 1987 . AUG 1367

Srom,[ce pellets hyil ; :

~Haxinum Monthiy 33 34,32 2i.5¢ 2671 m. 1.6 Q.2 0.0 T . 3 c.& 1°.q 5.3 33

~Year 197¢ 1967 1965 1975 1954 169 ¢ 1927 187 1653 1378 | CE2 1578

“Maxiaum in 24 kes | 331 18.1 Q.74 106 10.9 1.6 0.0 0.9 M T &5 2.8 n.c 121

~Year 1967 1990 | 1370 ) 19735 ] 1365 1s8% 197 ¢ ST 1373 1853 | Jan C 8T

HIND: i
Hesn Soeed imoh) wl vmorf s os20] 2.0 1] sa| ez) 22| s3] 0.0 vl 3.4
Prevailing Direction
Fastes: Cos. 1 Min.
-Direction 111 kK] <8 5 [ 24 3¢ 24 35 32 21 20 3 25 <3
-Speed (MPH} 33 q7 45 54 54 92 3 53 25 33 13 31y 45 8
~Year 1971 1967 ] 1984 ] 1965 | 1982 1970} 198C 1360 1§33 1971 338 197C | SEF ‘<39
Peak Gust
-Direction [!!] 7 K N €H S S S NE W K < S H b
~Soead (ash) 7b sai  sal gel eal 25| 637 sil 2l sgl  zal & €2 =X
-Date 1989 | 1990 1991 1924} 1988 | 1990 1584 1987 | 1933 1996 | 1361 198! ran 139
i

(1!} See Reference Notes on Page &5.
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JUL-26-1994 @9:43 FROM NJAA AIR RESOURCES LAB T0 9170859151 :
\
j AT F R :
METEOROLOGICAL DATA FOR 1991 :
CHICAGO, OHARE INTERNATIONAL AIRPORT, ILLINOIS H
LATITUGE: 22°03- N LONGITUCE: 87°33¢%  ELIVATICN: 7T GAND | 68¢ BARD 597 TIRE JONE: CENTRAL  WBAKN: 928%3 "
PUAN|FEB IMAR SRR I MAY fJUnTiJULY] AUG I SED | GCT INCY I BEC T YEAR ;
TEMPERATURE °F: ‘ i i
dverages - - - i "
“Darily Maxinum z3.a| 2900 503 €i.5| 76.0] €3.7] 87.2: e4. 4| 74.2} e3.0f ¢ | 320! 5C.8
“Dsiily Hiniaum 131 23.01 3C.7| 4205] s3v) &30t ! 63.7( s2.8 52.8| 341 267! 3% 1.3
-Mzatnly 2.2 312 &C.4 32.9 65.3 7t 2 7%.3 73 & 83.7 5}2 35.2 36 3 311
“Maninly Cewpt. 160 2z 2120 €0 2) s51a) szey z0.S) 327 287 é2:5| 81| 26¢ .8 3
tatreves . R = -
-Kigmest 4 3€ 7% 33 2N 3% | 101 16 ¢4 gt 70 59 101 ;
-Date 19 21 it & 25 b 22 2 ) 2 13 120 aue 2 i
~Lonest -3 1 15 25 43 € e31 83 34 i3 3 3 -3 i
-Date 22 1% 3 2 3 &; 28| "1, 2 s 251 3t ueN 22 !
DEGALE DAYS BASZ 65 °F: ) - o o ) . . ;
Hest ng 1365 | 45| T3e| 392 ¥ '3 o G| 183] 37| 83" 1068 80% i
Cosling e c 0 ]orer | s 3 273 1320 10 0 e 1°53 {
£ OF POSSIBLE SUNSHINE s 82y sey  ag k] 55 ez} 22! s w! e s 5¢ :
AVG. SKY COYER |tenths) . . L ) ) o i
Sunrias =~ Sunset .8 6.2 T 7 5.8 < <.4 3.3 6.8 &.& 7 B.¢ 5.% i
Midnignt - Miemignt g7 6.3 6.5 6 ¢ 6.2 2.9 ‘.9 5.3 3.7: 8.6 - 6.5 2.2 -
NUMBER OF DAYS: |
Surr ise o Surset _ . " . - } . . . i
-Tlear S & 7 3 q 7 E] 7 3 3 ] 7R :
“23r 21y Cloudy T S H [ 15 " 13 " 13 10 2 7 12C \
=Cloudy 17 12 +7 17 i3 ? 5 1 Y 18 13 e 155 !
T
Precipitation . : :
0% Inches or amore € 5 13 Hej 13 3 S 7 'I'll W7 14 Bi 19 v'
Snow,lce pellets haii !
1.0 inches cr mcre ] 1 1 9 < ; J 0 Q < 2 o 1, b
Thunderstorns P ¢ e 3 g 2 H H 5 4 2 + 3 !
| i .
Yeavy Feg, visidility . : : ! | \ ’
16 mite o lass 3 4 2 1 ol ¥ 9 . i 0 1 [s] 14 ]
Teagerature °F I I :-
~Max mun . . i 1
90° 3nd above ] g 0 ¢ 1y s iz 7 ¢ ¢ ol 0j 3 }
22° and beiew | 26 7 ! c Ci < 9 5 A c N < ° :
SMiaimun : i l | | {
32¢and teiow b3 4 2 ¢ 2 ol 3 0. 3 2 19 o8 120 -
3° anc zelow | 1 G ) h) 5 ) d 0 ¢ 0] 9 i }
" e n - [}
Ave. STATICN PSESS. tab) |59 3|993.20965.3{93C.3(932.2 392.2)¢91 2{933.2]335.3 ' 391 91994.21956.3+ €3z.3 i
RELATIVE HUMIDITY (X) ' . ,
Hour 3% 77 77! ;3 Foon Eg g 15 75 73 7 1 as 77 :
Hour & . b3 B2 2. 9§ > 3 83 a2 32 ge 23 £2
qour 12 fLocsl Timsln g8 81 g3 sTl €| =0} S| @l ) 83 sl 3| .32 5
Sour 18 % 58 28] 60| &% 32 31 54 ) gsf 3! 8d il :
SRECIPITATION [inches): i ‘ ‘ :
Aater Eayivalanme R l : ! : : ; ;
“Total 1 a1 0.gz| 3.54] <63l 5230 0951 327 2,33 2.5 7.36| 383 1.7t 2562 R
-Greatesz 124 hesd | 0,531 0.36| 1.%e | .23 ve3l! 983 03| 13| d81| ! dlesi 0.3 2.38 |
~Cate 10-1% 181 26-27 | 8- ¢ zea3€ 1107y 22 r-Te vzl s Ta el 2073 ey 3le 0
3
Snom, lce getiets, hai! ’ i
-{otat oo 33l s T | 93l 200 20! g9l oz .2 7.8 3 J
~3raates: (24 hes) .3 2.6 .3 T ¢ 2901 L2 e.2 6ot o 1 3.3 2.0 5.3 :
-Caze 10-11 | 13-%¢ | 12-13 12 : i 18 23] - 3leec 2-2 t
WIND: l ‘ :
Pesuitant H ' ! :
“Oirectian 111] 72| Zes | aszi 1zi se. Qed: 2491 gaey 2270 gl 23] zas 22 3
-Sceed !nom) S 70 ax 1.7 1.2 el oy g 3t Ay 23] 5.3 a8 T3 i
Auersge Speed tmant | 13.2] 123! asit| 133 s05 &3] s &9 S3| 103 1ia) nnl 1.2 ;
“astes: Cos. 1 Mra, | 3
“direction 111) 29 k| 29 27 5 o 23 c2 s k{3 24 25 20
~iveec lmphi 30 23 39 35 3¢ 3 5 ze ko) <€ 32 32 3¢
-Date 23 12 27 230 ol O 22 kR 0 ] 30 id MaR 27 t
Peax Cust
-g:rcctlor trh A L] Sk W N N W Sl 5] NW [ NW [¥] ¢
-Sosec ‘npn) a3 3 24 4 i3 2¢ ‘ 1€ B | 37 2 ae 31 :
-Cate 23 Wi 27 23 k1 e z2 gl s 8l 3¢ 14 MAR 27 |
f111 Sea 2afarenczs Notes zn Paga 28 !
Fage 2

e T g ———— o} AP A S



JUL-26-1954 ©8:43 FROM NOAAR RIR RESOURCES LAB T0 917885915133 P.E3

METEOROLOGICAL DATA FOR 19©2

CHICAGC, QFEARE INTERNATIONAL AIRPORT. JLLINOIS

CATITUDE: <2°0C* N LONGITUDE: B7°S3: W  FLEVATION: 77, IRND 538 32RQ 297 TIwE IOMD: CENTRA.  w@aw: 94ess
| AN | TEB [ MAR T APR [ vAY Juunzloul Y[ 2UG T SER | OCT INDY 1 DZC | YEAR
1 .
TEMPERATURE °F: ‘ ‘

TI0ad1Y Racinus 305 18| enal ssol ssz| srs| a3 ira| z2zioeos| e27) 352 573
~Qaily Minimua 2107 270 2851 372 238 3222 €333 3 os2.7 30l 323 it 3.5
-Mentnly bo2eled 3203 335, &5 1) <59} £419) e303 o £23) s3.1r 383 2es g%
-Hontniy Dewot. 24,21 28.1] 300: 3.2 <21} 2.5 &3 2| €38 229y 330 22.: ¢C.0

Txtrenss ! - . - . . . -

-Hignes: ¢3 <9 n ] g3 1 Bl $3 €3 P b It 33
~Date 11 3 1 rie} 1% 1 1 3 131 3 26 3 ay; ¢
Lomast -2 P T a3 38 51 &9 360 2 20 -3 -1z
~date % 3t 3 3 Z b 21 23+ 1% 4 28 JAN 1B
{

CESREE DAYS BASE 65 °F: ! ! ! .
reating 137 mi ger| sso) 286r 770 3l 39| 13| eus| 78| 1122 5386
Cooling ¢ o] o 1] el gep oas2| ses! 7S 4 0 0 ¢57
% OF POSSISLE SUNSHINE | 32 20 51 1] s3] e8| 331 5% s3] 70 201 27 g

AV3. SKY COVER (tenmths! : i
T lnrise - Sunsal 7. 7ol e8] s.2! a3] s.8] 80! 48 S47 32| °co| 7.9 6.7
Hidnight - Midnigh: 7.6 7.7 6.3 7.8 3.7 £.3 7.4 4.9 E 3. 8.8 7 5.¢

NUMBER OF DAYS:

Sunrise to Sunset
~Llear d K 8 2 14 3 1 14 iC i 2 ¢ 51
-Partly Clouey 3 7 7 € ? 3 g ¢ <G ? 2 5 23
-Cloudy ¥ 393 16 2z 3 ] 2z 7 W0 2 ¢ 22 187

Precipitaticn i . . -

.9} incnes cr acre | 1 3 14 1% : g 15 ] 12 8 17 b 128

S~ow.lce zellets hai! * ! !

1.0 inches or nore 2: 0! 2 y ¢ 0 ¢ 9 e} ol 0 z 7

Truncer s torms oi i 27 2 ; z 5 a of o 32

Heary F‘:g. vigibility I ! _

1/4 mile or less 1 I‘ 3 4 3 o] 2 1 b 0' 0 ! 2 13

Tescerature °F : :

“Max mun !
20° and above 0 C c < P 2 2 gl D 2 c )
32° :nd belom i 5 : : . 3 v 2 5! 0 b} 3 i 24
-Minimua i ! 1 .
32° anc below 1 Zb 22 24 7 2 ¢ 0 0 ¢ 5 15 8 T2¢
0° ana Deiow | < ¢ 0| ¢ 91 b e e G 0 1 5
AVG, STATION PRESS, tmb) | 992.21392.6|991.2192:,7 [ 9349139828 | 990.0 ] 99¢ 2| s2¢.2| 523.6 | 932 2| 994.9 | 9$2.6
RELATIVE HURMIDITY (Z) ; )

Hour 00 85 g% 82 £ i) 5 3 84 83 £0 25 5% )

Four 0B (| oot Tine) ke 28 g3 79 7% ? 36 30 8e 3¢ 3¢ B¢ g4

Haue 12 '40C30T Tine 77 ’5 &3 61 44 1% 26 57 58 €5 75 73 52

Hour 13 3¢ eo 7C &5 46 33 5 51 53 s 30 73 58

PRECIPITATION (inches): 1
Water Zquivalen: ;
-Total 9970 vast ozl zo2a! ¢392 138 177l o3sel 4zl 1791 =41 2.a9 33.12
-Greatest (24 hrs) | C.23| 0.5%| S.9| 0.7¢1 0.28] 1.22) 0.9} 0.90| 1.23, 1'22| 1.82] 0.92 132
-Oate ; €] 14-15| 21-22113-35 23 37eiE [ 13-1e | 2ee2? 15452354 1272 39 lngy 572
Snow,lce collais,nail i
-To:a 5.8 1.2 116 1.1 2,91 1 T c.oi 2.0| e¢.2{ 0.2| s.7 25.¢
-Greates: 124 hezl 25| 5.7 8.8 1.1 col - T c.9¢* 00! ©03f ©.2]| 5.0 2.3
-Date & e|a-22 1 b 18 | &% i3] 3%ic|mar 2:-2
RIND: i ;

Resul tart
~Direstion (1) 253 13| ce3| et 03C| CS6{ 295( 284 z07| 246 2¢T| 23 256
-Speed_lmph | Se200 2.% i 2.4 31} ¢cg| 1.7l 30y 1.8 iof 5% 1.0

Average Speed lnchi M.z 10,4 0.7} 10.e¢} s2.¢ 3% 8.9 S.3 $.5] 10.0| *2.01 1.7 10.2

fastest Cbs. 1 Min.
~Jirection 11} 13 02 2% 18 a1 F5S 25 28 N 06 24 29 25
-Soeed Imon) i 8 26 2% 2: i 7 e 2t 21 25 28 37 | i1
-Cate 13 : 16 79 1 V7 2 23 78 3 21 1% oL 2

Peak Gus:

“Birectizsn (!!1 Nk KE NR S SW u W W NA . SH SH SH N
-Speed l@oh | 5 33 % 3 a1 ] 54 a; 2% S 39 53 i
-Date 14 28 7 13 X 17§ 2 3 13 8 21 13 JUN 17

1111 See Reference Notes on Fage 23
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JUL-26-1994 ©8:44 FROM NORA AIR RESOURCES LAB 70 S17aB6915133 P.o4

METEOROLOGICAL DATA FOR 1993

CHICAGO, OHARE INTERNATIONAL AIRPORT. ILLINCIS

LATITUDE: 42°00° N LCNGITUCE: 87°953° 4 ZLEVATION: FT. GAAD3 £33 SA4RC 537 TIMZ ZONE: CEINTRAL  KEAN: 94846

T
LJan [ Fes Ivar | aar imay ounslouey]aue ) szplocT oy | DEC | YEAR
i
TEHPERATURE °F:
00Ty Maximun 334 381 ¢r.af sanl nef veri 835| s2.5) §7.3] 0.3 6.8 36.0 57.2
“aily Ninimum 19.0| 16.5{ 26.9] 353} 47.8| S5.01 ©5.1| e4.0| SO&| 3e.& 30.5] 235 326
“Monthiy 25,21 24.4| 3a.2) 4570 =917 | €el4f 743§ 733 €312 «s.5| 3817] 293 8.3
~Monthiy Dempt. 2161 1821 27.8] .2 47.6) S35} ©5.3) &5.4] S2.3) 32§ N3} 2273 0.5
Extrenes
~Higrest a7 52 58 75 27 i 4 << 82 31 63 S 34
-Jete 4 4 30 24 10 17 19 27 12 ? 33 10 AUG 27
~Lomest s < 7 2 3 38 82 N 5 % 3 -5
-Oate 13 24 14 3 19 1 kL) 5 30 3t 7 30 FE3 24
DEGREE DAYS 3ASE &5 °F: . i
Heating 1155 | 133 <a8| &85 | 1854 8¢S 0 3] 18S| 479| 784! 1084 5650
Cocling ¢ 0 0 ) 28] 118 294 283 it} 5 ] ] 730
X OF PCSSIBLE SUNSHINE 37 4 @) & s3] 38 7z) s3] 52 73 s1l 3% 5¢
AVG. SKY CGVER (tenths! !
Surrise - Surmset 7.5 7.4 7.7 7.5 7.1 6.7 7.4 .2 7.2 5.1 7.9 8.4 7.2
Hicnight - Micnight 7.3 7 7.6 7.21 5.71 6.7 ¢l 5.5 e.8( 4.8} 1.3| 1.9 .S
NUKBER OF DAYS:
Sunrise to Sunae: - .
~Cles 6 & 4 4 > P 3 3 14 3 e H
-Partly Cloudy 3 7 [ 7 14 12 1 37 10 4 -] - o
-Cleudy 20 17 21 19 1 130 18 " 17 137 1% 24 207
Precipitatian
Cl inches or mcre 13 8 i7 15 10 14 8 Q 12 & 30 14 136
S~ow,[ce peilets, hail
1.0 irzhes or more S i q 6 1 Q Q S ] 0 G 0 o] 0 S
Thunders tzrms st o ] : : 13 3l 1 ¢ 0 9 2
i i
Heavy Feg, visibility !
1/4 mile or leas i [ € ] 1 0 o} 2 o] 1 o] o] "
Temoarsture °F ! !
-Hau o i .
. and stove o] o] 0 9 s} 1 5 g 0 o o] s} "
32° ang bulcw 15 16 3 9 b ¢ e S 0 9 2 10 33
“Minrauym .
32° ard below 29 27 2¢ 3 by ] Q 0 1 3 17 2t 132
0° and below 0 4 0 ¢ 0 0 ¢ 0 9 0 0 4
AVG, STATION FRESS. (mb) | 997.3]396.4 <93 5]989.21990.5]|920.91930.9|992.6]992.2(992.4| 923.9| 9926 932.7
RELATIVE MUMISITY (X!
Heur CO 82 £3 g4 3¢ 77 85 g6 38 g8 78 82 77 £2
Heur B (0 ry €3 £4 g7 32 8e €3 £9 82 <3 34 EH 81 5
Mour 12 '09C30 Time n 5 11 5 34 £3 63 €2 g4 56 ¢ €5 28 €4
Hour 18 77 35 5 54 53 gai &b N 73 4 74 n 30
PRECIFITATIIN (inchest: |
1
Hater Equivaient
-Totat 3.9z o€z 3.2} e.571 1831 99| 3.45{ 5 13l a &7 z1sl 18321 1.c0 48,59
-reatest (2¢ hesl | 1281 G 43| 1.5Ct .79 C.S5 3| 2.0 v.€7) 1.83| C.36) 0 63| 0.7 2.0
-Jate 32721 25221 | 36231 {16215 | 3¢-37 Lag-1g 8 15§ 13-14 23] i5-26 1 17-18 Juo 18
Snow, lce peliets, hail
-fotel 1.zl 8.01 13.8| 3.7 cel o027 0.3 ¢.3f el ¥ .21 1.2 32.1
~ireatest (24 rrs) .2 4.6 4.4 3.7 col $.0 0.¢C 0.% 0.0 T c.! ¢.7 5.5
~Jate 5-13 | 23-21 | 21-22 1 | 21 26| 2:3~25 | Jan 3-1C
RIND:
Resultant
~Cirection (!1) 2631 3341 o002 o032f 7e| 17| 205). 2221 259! 285 220 5% 254
~Sgwed impr) 3.5 3 3.3 2.2 3.€ 3.1 3.3 2.0 2.2 4.4 4.7 25 1.7
Average Spesa (nch) 12.2] 1.s| 11.8] 12,51 1050 1250 98] sle{ 0.0 1.5 12,0 i0.e 11.0
Fastest Chs. 1 Hin,
~Oirectizn 111} 2 02 €4 0z ¢3 1e 19 17 19 21 22 29 17
~Spaed (mphl 30 25 3 3¢ 28 c 0 R 25 29 25 24 2
-Date 3 1 3 1 12 3 5 S 30 28 i3 29 AUG 9
Peak Qus:
“Dirsctian (111 K N S i NE < s NH s SH S 1] S
~Scaed lmohl a0 a7 39 44 10 35 40 40 <5 13 45 33 sS
-Date N 1 15 24 12 3 5 23 13 28 13 22 JUN 8

111) See Reference No:es on Pacm 58
age 2
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( JURFACE WIND ROSES, MONTHLY AND ANNUAL: RES!
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SURFACE WIND ROSES, MONTHLY AND 2
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APPENDIX N

WMII PUMP TEST DATA
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AQUIFER TEST DATA
o _ , A L. -
Owner L m I f'(c 5] Adaress mC’n‘ XN ﬁ‘h‘( /‘TK{':CJ\ County L& /L'-{ State _—+
Date /e / s ,/ g T Company performing test tom T L Measured by ﬂ/ﬂ:&' Spe v -/?"‘*Ji‘-
_ Weit No. JZ e l Distance from pumping welt Type of test 1- €S - [0- '7",/" 7=s T Test No /
Measunng equipment ol et edacrine 2 '.6( Zda. 79 .08
Time Data Water Level Data Discharge Data
Pump on: Date Time () How Q measured
_ Pump oft. Date Time ") Statc water level Depth of pump/ar ine Commenis on tactors
Duration of aquter test. Measuring pont Previous pumping? Yes . No aflecting 1est cata
Pumping Recovery Elevation of measunng pomnt Duration End
[-% g‘
F : g3 ¢ €
S water |2 2 gL Water
£° Lo level | 858 level Discharge
Cisck el 5 5| Weter change measure-
Date | ume t v 1.8 ment |O O level |sors’ ment Rate
fg | O 23 9
Y 3
. \/—
/0 ARG
/3 539
i
2
v 1"
<D
', - ‘ ‘
Y
2s W
\
4o
s W
— "
AYd
(Y]
g5
ée LR
L < ) S
(o
A\
70
25 N
Ko v
55 A
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< | W
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/o3 l ' R
iz l |
ils l v
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Page L o! —
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AQUIFER TEST DATA
LemLi -~ f')ch Add?es&r.%ﬁl"'{’- Moliey Peedd Ak{'-ﬁf- . county L A sae _L L
Dale 7 ‘f/ v(, / ¢T Company performmng test lem Measured by Mevel g[":' =
vell No. Epot N1 H Oistance from pumping well Type of test LC S TestNo __ _’
tAeasuring equipment E Le L{'l\‘ [4 fy\Q &« SOy v TC\P e
Time Data Water Level Data Discharge Data
Pump on: Date Time (1) 1static water tevel How Q measureg Comments on factors
Pump off: Date Time (r) Depth of pump/as ine .
Juration of aquiter test: Measuring point Previous pumping? Yes . No aflecting tesi gata
Pumping Recovery Etevation of measuring pownt Duration Eng
a a !
13 Ev ., B
HHH s §
=32 8s Woter |2 2 Water
E% £a level {538 level Discharge
Clock [measure-| 5 & | water [change measure-
Date | time ¢ 7,4 ment |©C O tevel | sors’ ment Rate
/s 130 AR
kY
\f ‘B
y§ ¥y o8
#S
241 ;
3% 14a 4745
Q¢
iZc
JAYS
(%6
Zig
Zé¢L
27C
jpats)
328
e
iy a0 A8 N R S
7 -
Sl
| W77 .
' oS-




— T&ow’\, T\'_S“" - L
~AQUHER TEST DATA
Owner WM T T - HoD Address e A llpe KO 2 399 L W County L"’* fze State ___L &
Date /oll {/q’ z Company performung test wome T Measuredby_mnfCL eru FL

wetho et M H#

(.//'.‘L
Measuring equipment Eletyie Povsoyivg <

Distance trom pumping weil Quizpriess  Type of test

Test No !

F;",»P Jestaf LCS

Time Data Water Level Data Discharge Data
- Pump on: Date Time (1) | stanc water level How Q measured Comments on ta
Pump off: Date Time {r') Statc . e Depthof pump/avune s on factors
Duration of aquifer test: Measuring pont Previous pumpeng? Yes —_ No atlecung test cata
Pumping___ Recovery Elevation of measuring pomnt Duration End
g Qu .‘J{,;ﬂ.l‘
H SE s ia ceel c €
533583 “waer |2 2 Water
£° £° tevel | 858 level Discharge
Clock e| 5 £ | water |[Shange measure-
Oate | time t r e ment [© O tevel | sors’ ment Rate
yslo 175
.5 H5 .7,{1
i <. et —
is 4c o
Z ¢ 77
z.S 7£2°
13
35
iS
s. ks
Ay
¢
(.S \_/
-
!
7S
= - —_— —— e —— - — .- s —— e
X
s /
75
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13
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Page _

& of _.
< AQUIFER TEST DATA
emet Lemri- HGD Adoress J'Mc‘- Miblee Reed )41~1L-""L ! County Lo /¢ Siate _L L
Date f Lf/ -( / ¢ Company performng test Leriy T Measured by _Mewe L gj“:‘ [
Well No Ept DLH Distance from pumping well Type of test L C S Test No !
Measuring equipment Electne MRa Soytive T“'p e Eley 7?5 . {/
Time Data . Water Level Data Discharge Data
Pump on: Date Time {t) ter level How Q measured .
Pump off: Date Tine i) State wa Brieve Depih of pump/ar kne Comments on factors
Duration of aquifer 1est: Measuring pomt Previous pumping? Yes No —__ atlecting test cata
Pumping Recovery Elevation of measuring point Duranon End
L3, 63 be W
£° £= devel [ O58 level Discharge
Clock imeasure-| § S [ Weter change measure-
Date | vme t t s ment |O O level | sors’ ment Rate
1sjs 13¢ 7t 97
£y ).
i$e
— [#S T
— 14¢C K
- 19¢ .
— lizc
£ 37 e
(52 &7.78 BRSNS T SPY DU LTI
jjb 2 LR RPN Py
' ¢ e hd 4
yAL
249
270
Toc
356
Jeo
316
ORI S N JE S SR R e N o e e
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AQUIFER TEST DATA

Address

[m'—J’ c.LL/‘L 'Z‘)

ftab vt County

ate

o Lot MH

/¢ / gll_‘f z Company perforrung test

Drstance from pumping well P.r,:f pris

Wp e

[afe

raQt 1 ot —

Sate L &

Measuredby Morck St FL

Test No. /

Typeoltest_'ﬁ'lﬁ.'l__a“'_‘-.'vj'_’_‘i Lcs

(e Ll
leasuring equipment EL“T\'L [P Noes uyy 4 'f*-Tb < ML Fleyektin 773 .S/
Time Data Water Level Data Discharge Data
¥.mp on: Date Tune {1} ! s1atic water level How O measuwred Comments on fact
ump off: Date Time ) S . Depthotpump/aicine actors
vvaton of aquifer test: Measuring point Previous pumping? Yes —___ No affecting test cata
Sumpng Recovery Elevaton ol measuring point Duration End
. E‘J. 3 Ot 1y L]
-E:E E:& ':;k‘"h s H Water
~-82-8e 2 5 v teve!
2 £" tevet [ 5§ ch:” Discharge
: Clock e| 5 & | Water nge measure-
Date | time 1 4 yr ment |Q QO level | s0r8° ment Rate
Y Ke) =70
.5 I3
H 2 v
' : "t
1 5 4. &
z 2459
z. 3 .
3 397¢
23 - 73
o v q
5 3y 9
s. 200
5.3 2605
L 27087
L.5 7 ()
7 T
7.5 R
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LEACHATE COLLECTIDN SYSTEK TEST :
HOD LAKDFILL, ANTIOCH, ILLINCIS
EAST MANHOLE
RENES RN AT I ELTVETION ??f.f e
T 4223 ELEY.
Toatl
. s e
~ UL uE sy
t I TIELL
c I =1
~ 2 oS e
i I s BY: MARCH SNITH

B DATE RECEIVED/SENT
SITE /0D pr/Fs

RECOVERY TIME FOR EAST MANKXE FILE SYSTEM: PROJECT, /’STE
FILE CODE: _5.« % W/ATTACH

vz W/0 ATT,
R F ST T CF: ‘é
PR Pt ema S, CF:




) )

LEACHATE LEVELS
HOD LANDF ILL

i
]
JELLS 10/91 11/91 12791 1792 2792 /92 4,92 S5/92 { &L/ 9z 7792 82 DLl
| 311D 761,18 760.86 761.24 780,88 761 741,86 TE1.55 780.95 | 759.81  759.58 V&7.71 7L0.85
| NNH 757.47 757. 07 DRY - brY DRY 736.74 DRY DRY | 738.92 759.62 7S3.31 758.82
o IMH 737.681 752.6 75-'.; 7 756,684 VSI.B7 754,32 755.7 DRY 738.51 751.89 7S7.3I5 754,55
*Z-1 749. 49 752, ‘-79 S S ORY 752,39 751.9 7351.9¢6 DRY 737.48  759.72 750,43 757,83
*1-2A 734.454 736.55 736.7 I7.02° 737.08 737.21 735.08 PI6.3 76,68 VIS99 TIS.& TIT.ES
=21-3A 748. 21 741.035 741.5 741.67 742.02 742,35 742,37 747.35 | 742,92 742.4846 7483.07 742,85
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LEACHATE COLLECTION SYSTEM TEST
EAST MANHOLE

HOD LANDFILL, ANTIOCH, ILLINDIS
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LEACHATE COLLECTION SYSTEM TEST
HOD LANDFILL, ANTIDCH, ILLINOIS

DATE: 10/5/1992
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RECOVERY TINE FOR EAST MANHOLE
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@ Waste Management of North Americaz, Inc.
Midwest Region

@ Two Westbrook Corporate Center « Suite 1000
P.O. Box 7070
Westchester, llinois 60154
708/409-0700

TEMPORARY LEACHATE TANKER
HOD LANDFILL., ANTIOCH ILLINDIS
OCTOBER &, 1972

LEACHATE CONVERSION CUMULATIVE 5
TIME INFINCFL!%S FACTOR GALLONS TINM
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LEACHATE COLLECTION SYSTEM TEST
HOD LANDFILL, ANTIOCH, ILLINOIS

DATE: 10/5/1992
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Waste Management of North Americz, Inc.
Midwest Region

Two Westbrook Corporate Center » Suite 1000
P.0. Box 7070

Westchester, 1llinois 60154

708/409-0700
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